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A b s t r a c t
T h is  th e s i s  a d d r e s s e s  th e  q u e s t i o n  o f  h o w  p h y s i c s  i d e n t i ty  a n d  p h y s i c s  s e l f  
e f f i c a c y  in f l u e n c e  g i r l s ’ c h o i c e s  to  s tu d y  o r  n o t  to  s tu d y  p h y s i c s  p o s t - 16 . T h is  
q u e s t i o n  is  im p o r t a n t  b e c a u s e  o n ly  2 0 %  o f  th e  o v e r a l l  1 6 -1 8  p h y s i c s  c o h o r t  in  
E n g l a n d  a n d  W a le s  is  f e m a le .
A  t h e o r e t i c a l  f r a m e w o r k  f o r  p h y s i c s  i d e n t i t y  is  p r o p o s e d  u s in g  s o c io - c u l t u r a l  
t h e o r i e s .  A n  e x t e n s iv e  r e v i e w  o f  th e  c u r r e n t  l i t e r a tu r e  o n  th e  i s s u e  o f  g ir l s  in  
p h y s ic s ,  p h y s i c s  i d e n t i t y  a n d  p h y s i c s  s e l f  e f f i c a c y  w a s  u s e d  to  s u p p o r t  th is  
f r a m e w o rk .
A  m ix e d  m e th o d s  m e th o d o lo g y  w i t h  a  f u n n e l l i n g  a p p r o a c h  t o  s e l e c t in g  
p a r t i c i p a n t s  w a s  u s e d . T w o  s c h o o ls  w e r e  s e l e c t e d  b e c a u s e  t h e y  h a d  in  th e  p a s t  
d e m o n s t r a t e d  a  h ig h e r  t h a n  a v e r a g e  p r o g r e s s i o n  r a t e  f o r  g ir l s  o n to  p o s t - 16  
p h y s ic s .  A n  in i t i a l  q u e s t i o n n a i r e  w a s  c o m p le t e d  b y  4 5 8  14  a n d  15 y e a r  o ld  
p u p i l s .  F r o m  th e  a n sw e r s  g iv e n  o n  th e  q u e s t i o n n a i r e ,  4 3  g ir l s  w e r e  s e l e c t e d  to  
p a r t i c i p a t e  in  t h r e e  r o u n d s  o f  sm a l l  g r o u p  in t e r v ie w s .  T h e s e  g i r l s  w e r e  o n e s  w h o  
w e r e  b o t h  th i n k in g  o f  s tu d y in g  p h y s i c s  p o s t - 16  a n d  th o s e  w h o  w e r e  n o t .  F in a l ly ,  
e x t e n d e d  n a r r a t iv e s  o f  f o u r  g ir l s  w e r e  d e v e lo p e d  to  i l l u s t r a t e  th e  l in k s  b e tw e e n  
p h y s i c s  id e n t i ty ,  p h y s i c s  s e l f  e f f i c a c y  a n d  p h y s i c s  c h o ic e .
D e s c r ip t iv e  a n a ly s i s  o f  t h e  q u e s t i o n n a i r e  d a t a  w a s  u s e d  to  g iv e  a  b a c k g r o u n d  
p i c t u r e  o f  th e  p u p i l s ’ o v e r a l l  v i e w s  a b o u t  s c ie n c e  a n d  p h y s i c s ,  s c i e n c e  a n d  
p h y s i c s  t e a c h e r s  a n d  le s s o n s  a n d  h o w  t h e y  fe l t  a b o u t  p h y s ic s .  T h e  g r o u p  
i n t e r v i e w  d a ta  w a s  a n a ly s e d  t h e m a t i c a l l y  d r a w in g  o n  th e  th e m e s  i d e n t i f i e d  in  th e  
l i t e r a tu r e  r e v ie w  a n d  th e m e s  th a t  e m e r g e d  f r o m  th e  d a ta .  T h e  s to r ie s  o f  f o u r  g ir l s  
w e r e  a n a ly s e d  u s in g  n a r r a t iv e  m e th o d o lo g y .
T h e  r e s u l t s  s h o w  th a t  th e  is s u e s  o f  g i r l s ’ e n g a g e m e n t  in  p h y s i c s  c a n n o t  b e  
r e s o lv e d  u n le s s  a  h o l i s t i c  v i e w  is  t a k e n ;  t h a t  d e v e lo p i n g  id e n t i f i c a t i o n  w i t h  
p h y s ic s  o c c u r s  w i t h in  th e  w id e r  i d e n t i t y  d e v e lo p m e n t  o f  th e  g ir l s  t h a t  t a k e s  p l a c e  
in  th e  m a n y  f ig u r e d  w o r ld s  t h a t  t h e y  in h a b i t .  P a r t i c u la r  n o t i c e  n e e d s  to  b e  t a k e n  
o f  h o w  g i r l s ’ i d e n t i f i c a t i o n  w i t h  p h y s i c s  d e v e lo p s  d u e  to  i n t e r a c t io n s  w i t h  
t e a c h e r s ;  h o w  p h y s i c s  p l a y s  a  p a r t  in  th e  d i s c o u r s e  o f  a c h i e v e m e n t  a n d  h o w  
s o c i e t y  in  g e n e r a l  i n f l u e n c e s  th i s  i d e n t i f i c a t io n .  T h e  r e s e a r c h  s h o w e d  th a t  t h e r e  
w a s  l i t t l e  d i f f e r e n c e  b e tw e e n  f u tu r e  c h o o s e r s  a n d  n o n  c h o o s e r s  o f  p h y s ic s .
b
A ckn ow led g em en ts
I  w o u ld  l i k e  to  t a k e  th is  o p p o r t u n i t y  o f  e x p r e s s i n g  m y  th a n k s  to  a l l  t h o s e  p e o p le  
w h o  h a v e  h e lp e d  m e  in  a n y  w a y  to  c o m p le te  th is  th e s i s .
F i r s t l y  I w o u ld  l i k e  to  t h a n k  th e  m a n a g e m e n t  a n d  t e a c h in g  s t a f f  o f  t h e  tw o  
s c h o o l s  w h o  a g r e e d  to  s u p p o r t  m y  w o r k  b y  a l l o w in g  m e  to  i n t e r v i e w  th e i r  
s tu d e n t s .  A  m a s s iv e  t h a n k  y o u  to  th e  g i r l s  f r o m  b o th  s c h o o l s  w h o  c a m e  to  t a l k  to  
m e  a n d  s h a r e d  t h e i r  e x p e r i e n c e s  o f  p h y s i c s  w i t h  m e . W i th o u t  th e m ,  t h e r e  w o u ld  
n o t  b e  a  th e s i s .
M y  s in c e r e  th a n k s  to  P r o f .  H i l a r y  P o v e y  a n d  D r  M a r k  B o y l a n  f o r  th en - 
p r o d u c t i v e  c o m m e n t s  t h r o u g h o u t  th e  t im e  I h a v e  b e e n  w o r k in g  o n  t h i s  p r o j e c t  
a n d  t h e i r  c o n s t r u c t i v e  f e e d b a c k  o n  th e  w r i t i n g  o f  t h e  th e s i s .  M y  th a n k s  a l s o  to  a l l  
th e  o th e r  s t a f f  a n d  r e s e a r c h e r s  a t  t h e  U n iv e r s i t y  w h o  h a v e  m a d e  h e lp f u l  
c o m m e n t s  t h r o u g h o u t  th i s  p e r io d .
F in a l l y  I w o u ld  l ik e  to  th a n k  m y  f a m i ly  a n d  f r i e n d s  f o r  a ll  t h e i r  s u p p o r t .  T o  t h o s e  
w h o  h a v e  r e a d  th r o u g h  e a r l i e r  d r a f t s  to  th e  th e s i s  a n d  c o m m e n t e d  o n  i t;  t o  t h o s e  
w h o  h a v e  l e t  m e  t a lk  to  t h e m  w h e n  I h a v e  h a d  a  p r o b le m ;  a n d  e s p e c i a l l y  t o  m y  
e x te n d e d  f a m i ly  a t  S t  J am e s  w h o  h a v e  g iv e n  m y  m u c h  n e e d e d  s p i r i t u a l  s u p p o r t  
t h r o u g h o u t  th e  w h o le  r e s e a r c h  p r o c e s s .
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C h a r t  5 -5  G ir ls  w h o  a re  t h i n k in g  o f  c h o o s in g  A - le v e l  p h y s i c s  p i  2 5
C h a r t  5 -6  B o y s  w h o  a r e  t h i n k in g  o f  c h o o s in g  A - l e v e l  p h y s i c s  p i  2 5
C h a r t  5 -7  G ir ls  w h o  a re  n o t  t h i n k in g  o f  c h o o s in g  A - l e v e l  p h y s i c s  p i  2 6
C h a r t  5 -8  B o y s  w h o  a r e  n o t  t h i n k in g  o f  c h o o s in g  A - l e v e l  p h y s i c s  p i  2 7
T a b le  5 - 1 0  C o m p a r in g  m y  p h y s i c s  a b i l i t y  t o  th e  r e s t  o f  m y  c l a s s  p i  2 8
T a b le  5 -1 1  C o m p a r in g  h o w  m u c h  I l ik e  p h y s i c s  t o  m y  f r i e n d s  p i 2 9
T a b le  5 - 1 2  C o m p a r in g  m y  r e s u l t s  to  B e n n e t t  a n d  H o g a r t h  p  131
T a b le  5 -1 3  D o  m y  t e a c h e r s  m a k e  m e  m o r e  i n t e r e s t e d  in  s c i e n c e  o r  p h y s i c s ?
p  133
T a b le  5 - 1 4  B r o w n in g  S c h o o l  y e a r  9  p i 3 5
v
T ab le  5 -1 5  B row n in g  S c h o o l  y ea r  10  p  1 36
T ab le  5 -1 6  H in to n  S c h o o l  y e a r  9  p i 3 7
T ab le  5 -1 7  H in to n  S c h o o l y e a r  10  p  13 8
T ab le  8 -1  C om par in g  B l ic k e n s ta f f  w ith  M urph y  and  W h it e le g g  p 2 5 1
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C hap ter  1 In tr od u c tio n
T h e  n um b er  o f  s tu d en ts  s tu d y in g  p h y s ic s  p o s t  c om p u lso ry  e d u ca t io n  is  
r e c o g n is e d  b y  th e  g o v e rnm en t  and  th o s e  w o rk in g  in  in d u s tr ie s  th a t em p lo y  
ST EM  ( s c ie n c e ,  t e c h n o lo g y , e n g in e e r in g  and  m a th em a tic s )  g r ad u a te s  a s  b e in g  
to o  sm a ll to  m e e t  th e  fu tu re  d em an d  fo r  p h y s ic is ts .  T h e  U K  g o v e rn m en t  (D IU S ,  
2 0 0 9 )  h a s  a s se r ted  th a t to  c o n t in u e  a s  a  w e a lth y  n a t io n  th ere  n e e d s  to  b e  an  
in c r ea se  in  th e  n um b er  o f  S T EM  q u a li f ie d  en tran ts  in to  th e  w o rk fo r c e .  T h e  
p ro po r t io n  o f  s tu d en ts  ta k in g  A S  and  A - l e v e l1 p h y s ic s  w h o  are  fem a le  has  
r em a in ed  at ab ou t 20%  fo r  a  num ber  o f  y e a r s . In cr ea s in g  th e  n um b er  o f  g ir ls  
ta k in g  p h y s ic s  c o u ld  b e  o n e  w a y  o f  in c r ea s in g  th e  o v e ra l l  num ber .
T h e  is su e  o f  w h y  m o re  g ir ls  d o  n o t  s tu d y  p h y s ic s  and  o th er  p h y s ic a l s c ie n c e s ,  
in c lu d in g  en g in e e r in g ,  h a s  fo rm ed  part o f  th e  ‘w om e n  in  s c i e n c e ’ d eb a te  fo r  
m an y  y ea rs . T h is  is su e  h a s  b e e n  th e  c o n c e rn  n o t  o n ly  o f  th e  p o l i c y  m ak er s  
m en t io n e d  a b o v e  bu t o f  th o s e  w o rk in g  in  th e  S T EM  se c to r , te a ch er s  and  
a c t iv is t s .  In it ia t iv e s  sta r ted  to  app ear  fr om  th e  1 9 7 0 s  o nw ard s  (P h ip p s, 2 0 0 8 )  
w h en , in  th e  U K , a c ts  to  b an  d is c r im in a t io n  and  to  g iv e  eq u a l p a y  s tar ted  to  b e  
in tro d u c ed  in  th e  w o rk p la c e . T h e se  in it ia t iv e s  in c lu d e d  c la s s r o om  b a s e d  a c t io n  
r e se a r ch  in te r v en t io n s , a fter  s c h o o l  and  r e s id en t ia l c o u r se s  fo r  p u p ils , su pp or t and  
n e tw o rk in g  fo r  fem a le  S T EM  s tu d en ts  and  p r o fe s s io n a ls  and  tra in in g  
p ro g ram m es  fo r  s o c ia l ly  e x c lu d e d  w om e n  (P h ip p s , 2 0 0 8 ) .  E v e n  a fter  th e s e  m a n y  
y ea rs  o f  in it ia t iv e s , w om e n  are s t il l  u n d e r  r ep r e sen ted  in  th e  S T EM  w o r k fo r c e ,  
e s p e c ia l ly  th e  p h y s ic a l  s c ie n c e s .  T h ere  is  s t i l l  a  n e e d  to  in v e s t ig a te  w h y  eq u a li ty  
h a s  n o t  y e t  b e e n  a c h ie v e d  or , a s  is  th e  c a se  w ith  A - le v e l  p h y s ic s  e n tr ie s , w h y  th e  
p ro p o r t io n  o f  g ir ls  ta k in g  th e  su b je c t  h a s  n o t  ch a n g ed .
In  th is  fir s t  chap ter , I o u t lin e  th e  k e y  is su e s  a nd  g iv e  an  o v e r v ie w  o f  th e  stru ctu re  
o f  th e  th e s is  a s  a  w h o le .
1 F o r  e x p la n a t io n  o f  t h e s e  t e rm s , s e e  n e x t  s e c t io n  o n  s c ie n c e  ed u ca t io n  in  E n g la n d .
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S c ie n c e  E d u c a t io n  in  E n g la n d
S c ie n c e  is  tau gh t  in  E n g li s h  and  W e ls h  s c h o o ls  a s  part o f  th e  N a t io n a l  
C urr icu lum . S c h o o ls  in  E n g la n d  and  W a le s  f o l lo w  a  s im ila r  N a t io n a l  
C urr icu lum , s im ila r  e x am in a t io n s  and  h a v e  a  s im ila r  s c h o o lin g  s y s tem , a lth o u gh  
th ere  are som e  a n om a lie s  in  W a le s . T h e  s c h o o l in g  s y s t em  in  S c o t la n d  and  
N o r th e rn  I s lan d , th e  o th er  tw o  c o u n tr ie s  th a t fo rm  th e  U n it e d  K in g d om  at th e  
t im e  o f  w r it in g , h a v e  th e ir  o w n  s c h o o l in g  s y s t em , cu r r icu lum  a nd  e x am in a t io n  
sy s t em s . T h is  in tro d u c t io n  to  s c ie n c e  ed u ca t io n  is  th er e fo re  a  d e sc r ip t io n  o f  th e  
E n g li sh  s y s t em  a lo n e .
E d u ca t io n  in  E n g la n d  is  c om p u ls o r y  and  free  at s ta te  s c h o o ls  fo r  a ll c h i ld r en  
fr om  th e  a g e  o f  f iv e  u n til 16  (w h ic h  r o s e  to  17  in  2 0 1 3 )  and  a ll  y o u n g  p e o p le  
h a v e  to  r em a in  in  s om e  fo rm  o f  e d u c a t io n  o r  tra in in g  up  to  th e  a g e  o f  18 . S c h o o l  
y ea rs  are n um b er ed  w ith  ch ild r en  s ta r tin g  s c h o o l  in  y ea r  1 and  ta k in g  th e ir  
G C SE s  in  y ea r  11 . T h e  m a jo r ity  o f  c h ild r en  start th e ir  s e c o n d a r y  e d u c a t io n  a t a g e  
11 bu t in  s om e  areas  o f  th e  c o u n tr y  th e y  d o  n o t  start it u n til a g e  1 3 . T h e  m a jo r ity  
o f  s e c o n d a ry  e d u c a t io n  ta k e s  p la c e  in  s c h o o ls  th a t c a ter  fo r  1 1 -1 6  y e a r  o ld s  o r  
1 1 -1 8  y e a r  o ld s . A t  th e  a g e  o f  16  th e  m a jo r ity  o f  c h ild r en 2 tak e  G en e ra l  
C ert if ic a te  o f  S e co n d a ry  E d u c a t io n  (G C S E ) e x am in a t io n s . T h e se  are in  th e  c o r e  
su b je c ts  o f  E n g l is h , m a th em a tic s  and  s c ie n c e  a s  w e l l  a s  o th er  su b je c ts  c h o s e n  b y  
th e  in d iv id u a l stud en t.
T h e  m a jo r ity  o f  s e c o n d a ry  s c h o o ls  in  E n g la n d  are n o n  s e le c t iv e ,  c om p r e h e n s iv e ,  
m ix e d  s e x  s c h o o ls .  T h e  in tak e  to  th e s e  s c h o o ls  v a r ie s  d e p en d in g  o n  th e  lo c a t io n  
o f  th e  s c h o o l  and  th e  s o c io e c o n om ic  n a tu re  o f  th e  p o p u la t io n  in  th a t lo c a t io n .  
T here  are a  sm a ll n um b er  o f  fu l ly  s e le c t iv e  s c h o o ls  w h e r e  s tu d en ts  m u s t  p a s s  an  
ex am in a t io n  to  g a in  en try . T h ere  are fo u r  m a in  t y p e s  o f  s ta te  s c h o o ls  in  E n g la n d .  
T h e se  are c om m u n ity  s c h o o ls  w h ic h  are fu n d ed  b y  th e  lo c a l c o u n c il;  fo u n d a t io n  
s c h o o ls  w h ic h  h a v e  m o re  fr e ed om  to  d e l iv e r  th e ir  o w n  cu r r icu lum  th an  
c om m u n ity  s ch o o ls ;  a c a d em ie s  w h ic h  are p u b l ic ly  fu n d ed  in d ep en d en t  s c h o o ls  
and  c a n  d e liv e r  th e ir  o w n  cu rr icu lum ; a nd  s e le c t iv e  gram m ar  s c h o o ls .  A  sm a ll
2 S om e  ch ild r e n  w ith  s p e c ia l  e d u c a t io n a l n e e d s  d o  n o t  t a k e  G C SE  ex am in a t io n s .
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n um b er  o f  F r ee  s c h o o ls  h a v e  b e e n  e s ta b l ish e d  r e c e n t ly  tha t are fu n d ed  b y  cen tr a l  
g o v e rnm en t  and  d o  n o t h av e  to  f o l lo w  th e  n a t io n a l cu rr icu lum .
T h e  m a jo r ity  o f  s c h o o ls  te a c h  f o l lo w in g  th e  n a t io n a l c u rr icu lum . S tu d en ts  m u st  
s tu d y  s c ie n c e  a s  part o f  th is  cu rr icu lum . W h en  th e y  ta k e  th e ir  G C SE  
e x am in a t io n s , th e y  c a n  tak e  tw o  G C SE s  in  s c ie n c e  w h e r e  th e y  s tu d y  a  
com b in a t io n  o f  b io lo g y ,  c h em is tr y  and  p h y s ic s  o r  th ree  G C S E s , o n e  in  e a c h  o f  
th e  sep a ra te  s c ie n c e s . S c h o o ls  are en co u ra g ed  to  en ter  th o se  s tu d en ts  w h o  h a v e  
h ig h e r  a tta inm en t fo r  th e  th ree  sep a ra te  s c ie n c e  su b je c ts . G C SE s  are g ra d ed  fr om  
A* (th e  h ig h e s t  g ra d e )  to  G . G rades  A* to  C  are c o n s id e r ed  to  b e  th e  b e s t  g rad e s.
O n ce  s tu d en ts  h a v e  c om p le te d  th e ir  G C SE s  th ere  are a  n um ber  o f  o p t io n s  fo r  
fu rther , p o s t  16 , s tudy . O n e  o f  th e se  is  to  tak e  A d v a n c e d  L e v e l  (A - le v e l )  
q u a li f ic a t io n s  at th e  a g e  o f  18 . In  th e  first y e a r  o f  p o s t  16  s tu d y , s tu d en ts  w h o  are  
f o l lo w in g  an  A - le v e l  p r o g ram m e  w i l l  ta k e  A d v a n c e d  su b s id ia r y  (A S )  
ex am in a t io n s .  T h e y  c a n  th en  c o n t in u e  to  s tu d y  th e  su b je c t  fo r  th e  fu l l  A - le v e l ,  
tak in g  th is  e x am in a t io n  a fter  a no th e r  o n e  y ea r  o f  s tu d y . S tu d en ts  u su a lly  s tu d y  
th ree  o r  fou r  su b je c ts  at A - le v e l .  In  E n g la nd , A - le v e l s  are r eg a rd ed  a s  th e
$
standard  en tr y  r eq u ir em en ts  fo r  m an y  u n iv e r s ity  c o u r se s . A - le v e ls  are g r a d e s  A  
( th e  h ig h e s t  g rad e ) to  E  w ith  a ll  g r ad e s  c o n s id e r ed  a s  p a s s  g rad e s.
P a r t ic ip a t io n  in  A - le v e l  P h y s ic s
S in c e  th e  in tro d u c t io n  o f  C u rr icu lum  2 0 0 0  (D F E E , 1 9 9 7 )  in  2 0 0 0 ,  th e  la s t m a jo r  
c h a n g e  in  A - le v e ls ,  th e  n um b ers  s tu d y in g  A - le v e l  p h y s ic s  d ro p p ed  to  2 3 6 5 7  in  
2 0 0 6  fr om  2 8 1 9 1  in  2 0 0 0  bu t h a s  th en  r is e n  to  2 9 2 0 6  in  2 0 1 1 .  D u r in g  th e  sam e  
t im e  th e  n um b er  o f  g ir ls  s tu d y in g  A - le v e l  p h y s ic s  h a s  d ro p p ed  f r om  6 3 9 6  in  
2 0 0 0  to  4 9 7 0  in  2 0 0 6  and  b a ck  up  to  6 0 1 3  in  2 0 1 1 .  T h e  p e r c en ta g e  o f  g ir ls  
s tu d y in g  A - le v e l  p h y s ic s  a s  a  p rop o r t io n  o f  th e  o v e ra ll  e n tr ie s  h a s  r em a in ed  
co n s ta n t  at ab ou t 2 0  %  ( s e e  chart 1-1 b e lo w , b a s e d  o n  D fE , 2 0 1 2 ) .
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A -leve l p h ys ics  en tr ies
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Year
C h a r t  1-1 -  A - l e v e l  P h y s i c s  E n t r i e s  2 0 0 0 -2 0 1 1
C u r r i c u lu m  2 0 0 0  in t r o d u c e d  a  s p l i t  f r o m  th e  t r a d i t i o n a l  tw o  y e a r  A - l e v e l  in to  a  
1+1 A - le v e l  w h e r e  a n  A S  q u a l i f i c a t i o n  is  t a k e n  in  th e  f i r s t  y e a r  a n d  t h e n  a  f u l l  A - 
l e v e l ,  v ia  a n  A 2  e x a m in a t io n ,  in  th e  s e c o n d  y e a r .  T h is  h a s  a l l o w e d  s tu d e n t s  to  
t a k e  a  w id e r  r a n g e  o f  s u b je c t s  in  th e i r  A S  y e a r .  T h e  n u m b e r s  s tu d y in g  f o r  A S  
l e v e l  p h y s i c s  a r e  th e r e f o r e  h ig h e r  t h a n  th o s e  t a k in g  th e  fu ll  A - le v e l .  I n  2 0 1 1  th e r e  
w e r e  4 9 0 7 9  e n t r i e s  f o r  A S  le v e l  p h y s i c s  f r o m  3 7 6 8 9  b o y s  a n d  1 1 3 9 0  g ir l s  ( s e e  
c h a r t  1 -2 , b a s e d  o n  D fE , 2 0 1 2 ) .
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AS Leve l P hys ic s  E n tries
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C h a r t  1 -2  -  A S  l e v e l  P h y s i c s  E n t r i e s  2 0 0 1 -2 0 1 1
A  m o r e  d e ta i l e d  in t e r r o g a t i o n  o f  t h e  2 0 1 1  d a t a  f r o m  th e  N a t i o n a l  P u p i l  D a t a b a s e  
( a  d a t a b a s e  h e ld  b y  t h e  D e p a r tm e n t  f o r  E d u c a t i o n  r e c o r d in g  a l l  s c h o o l  p u p i l s )  
w a s  c a r r i e d  o u t  b y  th e  I n s t i t u t e  o f  P h y s ic s  ( 2 0 1 2 ) .  T h i s  i n v e s t i g a t i o n  n o t  o n ly  
lo o k e d  a t  th e  n u m b e r s  o f  s tu d e n t s  e n t e r e d  f o r  A - l e v e l  p h y s i c s  in  2 0 1 1  b u t  a ls o  
p a t t e r n s  in  p r o g r e s s i o n  d a t a  f r o m  G C S E  to  A - le v e l .  G ir ls  a n d  b o y s  a c h ie v e  
e q u a l l y  w e l l  in  G C S E  s c ie n c e  o r  p h y s i c s  s o  th e r e  s h o u ld  b e  n o  d i f f e r e n c e  in  
p r o g r e s s i o n  b a s e d  o n  p r i o r  a c h ie v e m e n t .  H o w e v e r  t h e y  f o u n d :
•  t h a t  4 6 %  o f  a l l  s c h o o ls  d id  n o t  s e n d  a n y  g i r l s  o n to  A - le v e l  p h y s i c s  
c o m p a r e d  w i th  1 4%  f o r  b o y s
•  t h a t  i n d e p e n d e n t  a n d  s in g le  s e x  s c h o o ls  w e r e  m o r e  l i k e ly  t o  s e n d  g i r l s  
o n to  A - l e v e l  p h y s i c s
•  t h a t  s tu d e n t s  a re  le s s  l i k e ly  t o  p r o g r e s s  to  A - l e v e l  p h y s i c s  f r o m  1 1 -1 6  
s c h o o ls  t h a n  f r o m  1 1 -1 8  s c h o o ls
•  t h a t  t h e  o v e r a l l  a c a d e m ic  a c h i e v e m e n t  o f  a  s c h o o l  a f f e c t s  t h e  p e r c e n t a g e  
o f  g i r l s  p r o g r e s s i n g  to  A - l e v e l  p h y s i c s  w i t h  t h e  h ig h e r  th e  a c h i e v e m e n t  
th e  h ig h e r  th e  p r o g r e s s i o n
•  t h a t  s o c io e c o n o m ic  b a c k g r o u n d  a f f e c t s  p r o g r e s s i o n  f o r  a l l  s t u d e n t s .
5
T h e  In s titu te  o f  P h y s ic s  f o l lo w e d  th is  rep ort up  w ith  o n e  lo o k in g  a t th e  g end e r  
b a la n c e  in  s c h o o ls  w ith  r e sp e c t  to  s ix  ‘g e n d e r e d ’ su b jec ts  (IO P , 2 0 1 3 ) .  T h e y  
fo u n d  th at fou r  o u t  o f  f iv e  s ta te -fu n d ed  c o -e d u c a t io n a l s c h o o ls  d id  n o  b e tter  th an  
th e  n a t io n a l g en d e r  r a t io s  fo r  p ro g r e s s io n  o n to  th e s e  A - le v e l  su b je c ts  (w h ic h  
w e re  E n g lis h , m a th em a tic s , b io lo g y ,  p h y s ic s ,  p s y c h o lo g y  and  e c o n om ic s ) .  T h e  
m ajo r ity  o f  s c h o o ls  w e r e , th e r e fo r e , m a in ta in in g  th e  g en d e r  s te r e o ty p e s  o f  th e se  
su b je c ts .
B o a le r , A lt e n d o r f  and  K en t  ( 2 0 1 1 )  h a v e  a ls o  r e c e n t ly  in v e s t ig a te d  p e r fo rm an ce  
and  p a r t ic ip a t io n  p a ttern s  in  m a th em a tic s  and  s c ie n c e  in  th e  U n it e d  K in g d om .  
T h e y  fo u n d  th a t g ir ls  w h o  d o  ta k e  A - le v e l  p h y s ic s  g e t  a  s lig h t ly  h ig h e r  
p rop o r t io n  o f  th e  h ig h e s t  g rad e s  A * -C  th an  b o y s .  T h e y  a ls o  fou n d  th a t o n ly  13%  
o f  g ir ls  w h o  g a in  a n  A *  (th e  h ig h e s t  p o s s ib le  g rad e ) at G C SE  p ro g r e s s  o n to  A -  
l e v e l  p h y s ic s  c om p ared  w ith  64%  o f  b o y s . T h e re fo r e , a tta inm en t is  n o t  a  barrier  
to  p r o g r e s s io n .
T h e se  tw o  r e c en t  r ep orts  d o  n o t  g iv e  a n sw er s  to  th e  p ro b lem , ju s t  h ig h lig h t  th a t  
th ere  are s t il l  d i f fe r e n c e s  th a t n e e d  to  b e  in v e s t ig a te d  further. T h e  c o n c e r n  a b o u t  
th e  sm a ll p e r c e n ta g e  o f  g ir ls  w h o  tak e  A - le v e l  p h y s ic s ,  and  th e  lo w  p r o g r e s s io n  
ra te  o f  h ig h  a c h ie v in g  G C SE  g ir ls  c om p a red  w ith  b o y s , le d  to  th e  In s t itu te  o f  
P h y s ic s  p u b l ish in g  tw o  b o o k le t s  lo o k in g  at th e  q u e s t io n  o f  ‘G ir ls  in  P h y s ic s ’ in  
2 0 0 6 .  O n e  o f  th e s e  w a s  a  r e v ie w  o f  litera tu re  b y  M u rph y  and  W h it e le g g ,  
d is c u s s e d  in  d e ta il  in  C h ap ter  2 , and  th e  o th er  w a s  a  h a n d b o ok  o f  s u g g e s t io n s  fo r  
te a ch e rs . M urph y  and  W h it e le g g ’s  r e v ie w  o f  th e  litera tu re  s h o w ed  th er e  w a s  a  
gap  in  th e  litera tu re  a bou t ‘g ir ls ’ e x p e r ie n c e s  o f  s c ie n c e  and  p h y s ic s  in  s c h o o ls  in  
E n g la n d  and  h o w  th is  in fo rm s  th e ir  a tt itu d es  and  fu tu re  a sp ir a t io n s ’ (M u rp h y  and  
W h it e le g g , 2 0 0 6 a , p v i) . O n e  o f  th e  r e s p o n se s  f o l lo w in g  th e  p u b lic a t io n  o f  th e s e  
b o o k le t s  w a s  an  a c t io n  r e se a r ch  p ro je c t  w h e r e  p h y s ic s  te a ch er s  c a rr ied  o u t  sm a ll, 
in - s c h o o l  p ro je c ts  to  lo o k  at s tra teg ie s  fo r  in c r ea s in g  th e  p a r t ic ip a t io n  o f  g ir ls  
w ith  p h y s ic s  in  th e ir  s c h o o ls  (In s titu te  o f  P h y s ic s ,  2 0 1 0 ) .  S tr a teg ie s  s u g g e s te d  in  
th is  w o rk  in c lu d ed  th e  u s e  o f  r o le  m o d e ls , o n e  d a y  p h y s ic s -r e la te d  c a reers  
w o r k sh op s  and  u s in g  a  ‘g ir l  fr ie n d ly ’ c h e c k li s t  fo r  c la s s r o om  a c t iv it ie s .
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T w o  m a jor  r e se a r ch  p ro je c ts , b o th  fu nd ed  b y  th e  E c o n om ic  and  S o c ia l R e se a r ch  
C ou n c il , th e  U PM A P  p ro je c t  (U nd er s ta tin g  P a r t ic ip a tion  ra tes  in  p o s t - 16  
M a th em a tic s  A n d  P h y s ic s )  and  th e  A S P IR E S  p ro je c t ( f o c u s in g  o n  p r im ary  a g e  
ch ild r en ) h a v e  lo o k e d  at th e  is su e  o f  lo w  p a r tic ip a tio n  in  s c ie n c e  su b je c ts  in  
E n g la n d  r e c en t ly . B o th  p ro je c ts  u s e d  a c om b in a t io n  o f  a  la rge  q u an tita t iv e  su r v ey  
fo l lo w e d  b y  q u a lita t iv e  in te r v iew s  to  r e se a rch  th e  is su e . T h e  A S P IR E S  p ro je c t  
u s e d  an  o n  lin e  s u r v e y  (A r ch er  e t  a l.,  2 0 1 3 )  c om p le te d  b y  9 3 1 9  s tu d en ts  a g e d  10  
o r  11 and  in t e r v iew s  w ith  7 8  p a ren ts  and  9 2  s tud en ts . T h e  s tu d en ts  w h o  
c om p le te d  th e  q u es t io n n a ir e  w i l l  b e  r e - su rv e y ed  at a  la ter  d a te . T h e  in t e r v iew s  
w e re  s in g le  v is it  in te r v iew s . T h e  U PM A P  p ro je c t  in ten d s  to  in te r v iew  7 0  
s tu d en ts  a g e d  15 and  th en  r e - in te r v iew  th em  at a g e  16  and  17  (U PM A P , 2 0 0 8 ) .
E v e n  th o u gh  th ere  h a s  b e e n  a  g rea t d ea l o f  r e se a r ch  a b ou t  w h y  g ir ls  s t i l l  d o  n o t  
s tu d y  p h y s ic s  (an d  t o  s om e  e x ten t th e  o th er  s c ie n c e s )  in  h ig h er  n um b ers  p o s t - 1 6 , 
th ere  are s t il l  a rea s to  in v e s t ig a te  w ith  rega rd  to  th is  q u e st io n . O n e  area  tha t h a s  
n o t  b e e n  s tu d ied  in  d ep th  is  h o w  id e n t i f ic a t io n  w ith  p h y s ic s  in f lu e n c e s  c h o ic e .  
T h is  is  th e  area  th a t th is  s tu d y  fo c u s e s  on .
R e s e a r c h in g  I d e n ti ty , S e l f  E f f ic a c y  a n d  G ir ls  ’ P h y s ic s  
C h o ic e s
T h is  th e s is  c on tr ib u te s  to  th is  d e v e lo p in g  b o d y  o f  k n ow le d g e  b y  e x am in in g  w h y  
g ir ls  c h o o s e  o r  d o  n o t  c h o o s e  to  s tu d y  p h y s ic s  fo r  A - le v e l  th rou gh  a  fo c u s  o n  
p h y s ic s  id e n t ity  an d  p h y s ic s  s e l f  e f f ic a c y . T h e  a im s  o f  th e  r e sea rch  w e r e  to :
1. in ter ro ga te  th e  cu rren t litera tu re  o n  id e n t ity  and  s e l f  e f f i c a c y  to  d e v e lo p  
d e f in it io n s  o f  p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  and  th en  to  
d e v e lo p  a  th eo r e t ic a l m o d e l l in k in g  th e  tw o
2 . e x p lo r e  w h a t  p h y s ic s  id en t ity  and  p h y s ic s  s e l f  e f f ic a c y  m ean t  fo r  g ir ls  in  
s c h o o l  y e a rs  9 -1 1  and  p ro d u c e  n arra tiv e s  to  e x am in e  h o w  th e s e  im p a c t  o n  
fu tu re  su b je c t  c h o ic e s .
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I p r o p o se d  a  th eo r e t ic a l fr am ew o rk  fo r  p h y s ic s  id en t i ty  u s in g  th e  th eo r ie s  o f  
Jenk in s  ( 2 0 0 9 )  and  G e e  ( 2 0 0 1 )  w h ic h  w a s  d e v e lo p e d  in  f ig u red  w o r ld s  (H o l la n d  
e t  a l., 1 9 9 8 ) . A lth o u g h  th ere  is  a  g r ow in g  b o d y  o f  litera tu re  u s in g  f ig u red  w o r ld s  
to  d e sc r ib e  s c ie n c e  id en t it ie s , th is  h a s  n o t  b e en  in  th e  area  o f  p h y s ic s  id en titie s  
no r  in  E n g lan d . I a lso  a rgu e  th a t p h y s ic s  s e l f  e f f ic a c y  fo rm s  a  part o f  p h y s ic s  
id e n t ity  and  t h e s e  tw o  p h en om en a  h a v e  n o t  b e e n  lin k ed  in  su c h  a  d ir ec t  w a y  
b e fo r e . M u ch  w o r k  in v e s t ig a t in g  c h o ic e  in  th e  p a s t  h a s  b e e n  d o n e  q u an tita t iv e ly .  
In v e s t ig a t in g  c h o ic e  a s  part o f  id e n t ity  w o r k  and  u s in g  a  n arra tive  a p p ro ach  
( t e l l in g  in d iv id u a l s to r ie s  o f  g ir l s ’ id e n t if ic a t io n  w ith  p h y s ic s  an d  h o w  th is  
im p a c ts  o n  th e ir  c h o ic e s )  is  a  n ew  area  to  w h ic h  th is  w o r k  c on tr ib u te s .
A  p ilo t  s tu d y  c om p le te d  fo r  m y  M a ste r s  th e s is  (T h o r le y , 2 0 1 0 )  w h ic h  
in v e s t ig a te d  w h y  g ir ls  h ad  c h o s e n  to  s tu d y  A - le v e l  p h y s ic s ,  g a th er ed  da ta  fr om  
g ir ls  w h o  h ad  c om p le te d  th e  fir st y e a r  o f  th e ir  A - le v e l  p ro g ram m e . T h e se  g ir ls  
had  c h o s e n  p h y s ic s  b o th  fo r  in ter est  and  to  support fu tu re  ca reer  g o a ls . T h e  
f in d in g s  fr om  th is  s tu d y  w e r e  u s e d  to  in fo rm  th e  p r e sen t  s tu d y  bu t w e r e  e x c lu d e d  
fr om  th e  curren t da ta  se t.
P r ev io u s  r e se a r ch  o n  id e n t ity  and  s e l f  e f f ic a c y  h a s  b e e n  c a rr ied  ou t , 
in d ep en d en tly , in  tw o  d if fe ren t  d is c ip lin e s  and  u s in g  a  w id e  r a n g e  o f  d if fe r en t  
th eo r e t ic a l fr am ew ork s . T h e  r e su lt  o f  th is  is  c o n fu s io n  ab o u t w h a t  th e  term s  
‘p h y s ic s  id e n t it y ’ and  ‘p h y s ic s  s e l f  e f f i c a c y ’ a c tu a lly  d e sc r ib e . T h e  r e se a r ch  
p r e se n ted  h ere  c on tr ib u te s  to  th e  d e v e lo pm en t  o f  a  th eo r e t ic a l m o d e l  l in k in g  
p h y s ic s  id en t ity  an d  p h y s ic s  s e l f  e f f ic a c y . It w a s  d e v e lo p e d  b y  c o n s id e r in g  th e  
c h o ic e s ,  id e n t ity  and  s e l f  e f f ic a c y  o f  g ir ls  a t tw o  s c h o o ls  in  E n g la n d . T h e  
p r o p o s e d  m o d e l w a s  r e f in ed  and  u s e d  to  e x am in e  th e  im p a ct  o n  fu tu re  su b je c t  
ch o ic e s .
T h is  r e se a r ch  u s e d  a  m ix e d  m e th o d  app roa ch . T w o  s c h o o ls  w e r e  id e n t if ie d  w h e r e  
th e y  h ad  a  h ig h e r  th an  a v e ra g e  (2 0% ) p e r c en ta g e  o f  g ir ls  in  th e ir  A - le v e l  p h y s ic s  
c la s s e s ;  th e se  w e r e  a ty p ic a l s c h o o ls  in  th a t th e y  h a d  a  h ig h  p ro p o r t io n  o f  s tu d en ts  
fr om  a W h ite , h ig h  s o c io e c o n om ic  g r ou p in g  b a ck g ro u n d . A n  in it ia l q u e s t io n n a ir e  
w a s  g iv e n  to  a ll y e a r  9  and  10  p u p ils  a t th e  tw o  s c h o o ls . U s in g  th e s e  
qu e s t io n n a ir e s , 4 3  g ir ls , in c lu d in g  b o th  th o s e  w h o  h a d  e x p r e s s e d  a  p o s s ib i l i t y  o f
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c h o o s in g  A - le v e l  p h y s ic s  in  th e  fu tu re  and  th o s e  w h o  h ad  n o t , w e r e  s e le c te d  to  
p a r t ic ip a te  in  th ree  round s  o f  sm a ll g r ou p  in te r v iew s . T h e se  in te r v iew s  
in v e s t ig a te d  th e  r e a so n s  fo r  th o s e  fu tu re  su b jec t c h o ic e s , th e  fa c to r s  tha t  
in f lu e n c e d  th em , and  a sp e c ts  o f  id e n t ity  and  s e l f  e f f ic a c y  lin k ed  to  p h y s ic s .  
F in a lly , n a rra tiv e s  fo r  fo u r  g ir ls  w e r e  d e v e lo p e d  to  il lu stra te  h o w  p h y s ic s  id e n t ity  
and  p h y s ic s  s e l f  e f f ic a c y  im p a c ted  o n  th e ir  c h o ic e  n o t  to  s tu d y  p h y s ic s  fo r  A -  
le v e l .
I n tr o d u c in g  M y  P o s i t io n  a s  a  R e s e a r c h e r
G iv e n  b o th  th e  q u a lita tiv e  na ture  o f  th e  m e th o d o lo g y  u s e d  in  th is  r e s e a r ch  and  
th e  fo c u s  o n  id en t ity  and  s e l f  e f f ic a c y , it is  im portan t to  in trod u c e  m y s e lf .  I fo rm  
an  im portan t part o f  th is  r e sea rch . Y o u  c a nn o t p a rtic ip a te  in  q u a lita t iv e  r e se a r ch  
w ith o u t  part o f  y o u r s e l f  in f lu e n c in g  th e  d e c is io n s  y o u  m ak e  m e th o d o lo g ic a lly .  
M y  b a ck g ro u n d  a ff e c te d  h o w  I in ter a c ted  w ith  th e  g ir ls  I in te r v iew ed  and  h o w  I 
p r o d u c ed  th e ir  n arra tiv es . K n ow in g  a  lit t le  a b o u t  m e  w i l l  h e lp  th e  r ead er  to  p la c e  
th is  r e se a r ch  in  c o n te x t .
M y  n am e  is  D eb o r a h  and  I am  a . . . I f  I m ak e  a  lis t  o f  w h o  I th ink  I am  th is  l is t  
w o u ld  lo o k  lik e  : I am  a  w om an , I am  a  s is te r , I am  an  aun t, I am  a  c h em is t , I am  
a  te a ch er , I am  a  b e llr in g e r , I am  a  f am ily  h is to r ia n  and  a  f e w  m ore . A t  th e  
b e g in n in g  o f  th is  r e se a r ch  n ow h er e  o n  th a t l is t  w o u ld  b e  ‘I am  a  s o c ia l  s c ie n t is t ’ . 
A s  I am  n ea r in g  th e  en d  o f  th is  r e se a r ch  I s t ill  d o  n o t  fe e l th a t I am  a  s o c ia l  
s c ie n t is t  b u t I w o u ld  s a y  th a t I am  b e g in n in g  to  u n d erstand  w h a t  o n e  is  an d  th a t I 
am  s ta r tin g  to  th ink  lik e  o n e  som e  o f  th e  t im e .
I m ad e  th e  d e c is io n  th a t I w an te d  to  b e  a  s c ie n t is t  at a bo u t th e  a g e  o f  fo u r te en  
w h e n  I w a s  c h o o s in g  m y  O rd in ary  L e v e l  (O - le v e ls )  . I k n ew  th en  th a t i f  I w a n te d  
to  b e c om e  a  s c ie n t is t  I w o u ld  n e e d  to  s tu d y  a ll  th ree  s c ie n c e s  fo r  O - le v e l,  e v e n  i f  
m y  h ead te a ch e r  fe lt  th a t th is  w o u ld  m ak e  m e  a  o n e  d im en s io n a l p e r s o n  and  tr ied  
to  e n co u r a g e  m e  to  o n ly  s tu d y  tw o  o f  th em  a nd  c h o o s e  an o th er  h um an it ie s
3 O - le v e l s  w e r e  th e  p r e cu r so r s  to  G C SE .
9
su b je c t  in s te ad . B u t  I w a s  adam ant; I w an ted  to  b e  a  s c ien t is t  and  th e re fo r e  I 
n e e d e d  to  s tu d y  a ll  th ree  s c ie n c e s . T h is  d id  p r o v e  to  b e  th e  c a se  w h e n  I star ted  
lo o k in g  fo r  u n iv e r s ity  c o u r se s  and  th e  n um b er  y o u  c o u ld  a p p ly  fo r  w a s  g r e a t ly  
r ed u c ed  i f  y o u  d id  n o t  h a v e  a ll  th ree  s c ie n c e s  fo r  O -le v e l. A t  th is  t im e  I w a s  
th in k in g  o f  b io ch em is tr y , bu t e v e n tu a l ly  I s tu d ied  ch em is tr y  and  r e a lly  e n jo y e d  
that.
I c a nn o t r e a lly  r em em b er  w h a t m ad e  m e  so  in te r e s ted  in  s c ie n c e ,  b u t I h a v e  
a lw a y s  lik ed  fa c ts . I l ik e  b e in g  a b le  to  g iv e  th e  c orrec t a n sw er  to  a  q u es t io n . I c an  
d e f in e  w a te r  a s  b e in g  tw o  a tom s  o f  h y d ro g e n  lin k e d  to  o n e  o f  o x y g e n  to  g iv e  th e  
m o le c u le  w a te r . I k n ow  tha t th ere  are m an y  a sp e c ts  a bou t th e  p ro p e r t ie s  o f  w a te r  
th a t are  s t il l  u n k n ow n , bu t a  m o le c u le  o f  w a te r  is  a lw a y s  th e  sam e . O n e  o f  m y  
is s u e s  w ith  th e  h um an it ie s  and  s o c ia l  s c ie n c e  h a s  a lw a y s  b e e n  tha t y o u  c a n  
d is c u s s  th in g s  and  in terp re t y o u r  a n sw er s . I r ea d  a  b o o k  and  e n jo y  it, b u t d o n ’t 
w an t to  d is c u s s  w h y  th e  au thor  w ro te  it in  a  c er ta in  w a y  o r  w h a t  y o u  c a n  d e d u c e  
fr om  h o w  th e y  d e sc r ib ed  a  character . T h is  w a s  m y  b ig g e s t  is su e  w h e n  
r e se a rch in g  id e n t ity  and  s e l f  e f f ic a c y  fo r  th is  th e s is . T h e re  is  n o t  o n e  d e f in it io n .  
Id en t ity  and  s e l f  e f f ic a c y  c a n  b e  d e sc r ib ed  in  m an y  d if fe ren t  w a y s .  O n e  o f  th e  
a im s , th er e fo re , o f  th is  r e se a r ch  w a s  to  d e v e lo p  a  d e f in it io n  o f  p h y s ic s  id e n t ity  
and  p h y s ic s  s e l f  e f f ic a c y  th a t w o u ld  h e lp  m e , and  o th ers  ( e s p e c ia l ly  p h y s ic s  
te a ch e r s ) , to  e x p la in  h o w  th e s e  fa c to r s  in f lu e n c e  g ir ls  (and  b o y s )  w h e n  th e y  are  
m ak in g  th e ir  c h o ic e s  a b o u t  w ha t  su b jec ts  to  s tu d y  p o s t  16.
P a ra d igm a tic a lly  sp e a k in g  I h a v e  w o rk ed  in  a  p o s i t iv i s t ic  w a y  fo r  m a n y  y ea r s .
A s  a  tea ch e r , I m o v e d  tow a rd s  p o s t  p o s i t iv i sm  a s  a  w a y  to  u n d e rs ta nd  th e  
in v o lv em en t  o f  th e  in d iv id u a l in  le a rn in g . C h an g in g  m y  w o r ld  v ie w  to  
e n c om p a s s  m o r e  o f  h o w  in d iv id u a ls  c o n stru c t  th e ir  m e an in g  o f  th e  w o r ld  h a s  
b ee n , a nd  s t il l  is , a  p a in fu l jo u r n e y  a t t im e s . Further  d is c u s s io n  o n  th e se  i s s u e s  
ca n  b e  fo u n d  in  C hap ter  4 .
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IT h e  T h e s is  O u t l in e d
C hap ter  2  o f  th e  th e s is  g iv e s  a n  o v e r v ie w  o f  s om e  o f  th e  curren t l itera tu re  o n  
g ir ls  and  p h y s ic s . It starts w ith  a n  h is to r ic a l v ie w  o f  ‘th e  p r o b lem ’ o f  g ir ls  in  
s c ie n c e  th en  c o n t in u e s  b y  lo o k in g  at th ree  r ec en t  r e v ie w s  o n  th e  is su e s . U s in g  
th e s e  r e v ie w s  a s  a  s tar tin g  p o in t , I th en  lo o k  at th e  d if fe ren t  th em e s  th a t h a v e  
b e e n  u s e d  to  in v e s t ig a te  th e  r e la t io n sh ip  b e tw e e n  g ir ls  and  p h y s ic s  (an d  s c ie n c e  
and  m a th em a tic s  w h e r e  r e le v a n t ) . I u s e  f iv e  th em e s  and  p r o p o s e  th a t th e s e  are  a  
g o o d  fr am ew o rk  fo r  fixture r e v iew s  o f  th e  literature .
In  C hap ter  3 I d e v e lo p  a  d e s c r ip t io n  o f  p h y s ic s  id en t i ty  b a s e d  o n  th e  w o rk  o f  
J enk in s  ( 2 0 0 9 )  and  G e e  ( 2 0 0 1 )  and  w h ic h  is  d e v e lo p e d  w ith in  f ig u r e d  w o r ld s  
(H o lla n d  e t  a l.,  1 9 9 8 ) . I th en  in ter ro ga te  h o w  id en t i ty  h a s  b e e n  u s e d  b y  o th er s  to  
d e s c r ib e  s c ie n c e  a nd  p h y s ic s  id en t it ie s . In  th is  C hap ter  I a lso  in te rr o ga te  th e  
l itera tu re  ab ou t s e l f  e f f ic a c y  to  s h o w  o n e  w a y  in  w h ic h  id en t ity  an d  s e l f  e f f i c a c y  
ca n  b e  lin k ed . T h is  r e su lts  in  a  th eo r e t ic a l fr am ew o rk  tha t I u s e  in  th e  a n a ly s is  o f  
m y  data .
In  C hap ter  4 1 d e scr ib e  th e  m e th o d o lo g ic a l jo u r n e y  ta k en  du r in g  th e  p ro je c t . T h e  
p ro je c t  star ted  life  a s  a  tw o  s c h o o l  c a s e  s tudy . T h e  m e th o d s  in c lu d e d  in  th e  c a s e  
s tu d y  w e r e  a  q u es t io n n a ir e  to  g a th er  b a ck g ro un d  da ta  ab ou t p u p ils  in  y e a r  9  and  
10 , sm a ll g r ou p  in te r v iew s  w ith  g ir ls  w h o  w e r e  b o th  th in k in g  o f  a nd  n o t  th in k in g  
o f  c h o o s in g  p h y s ic s  fo r  A - le v e l ,  le s s o n  o b se rv a t io n s  and  in v e s t ig a t in g  su p p o r t in g  
d o cum en ta t io n  fo r  th e  s c h o o ls . A s  th e  r e se a r ch  d e v e lo p e d , th e  em p h a s is  c h a n g e d  
to  u s in g  th e  sm a ll g r ou p  in te r v iew s  a s  th e  m a in  da ta  g a th er in g  t o o l.  F o l lo w in g  
th em a tic  a n a ly s is  o f  th e  in te r v iew  da ta , a  f in a l m e th o d o lo g ic a l c h a n g e  w a s  m ad e  
to  u s in g  n arra tiv e s . T h ro u gh ou t th e  d is c u s s io n  o f  m e th o d s , I in te rw ea v e  a  
d is c u s s io n  o f  m y  m e th o d o lo g ic a l th in k in g .
T h e  s c h o o ls  c h o s e n  a s  r e se a r ch  c en tr e s  are d e s c r ib ed  in  C hap ter  5 . In  th is  
C hap ter  I a lso  p r e sen t  th e  f in d in g s  fr om  d e sc r ip t iv e  a n a ly s is  o f  th e  q u e s t io n n a ir e  
data . D a ta  fo r  b o th  g ir ls  a n d  b o y s  is  d is c u s s e d  and  c om pa red  fo r  s im ila r  an d  
d if fe r en t  trend s . S im ila r it ie s  a nd  d if fe r e n c e s  in  th e  d a ta  fo r  th o se  p u p ils  w h o
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w e re  th in k in g  o f  c h o o s in g  p h y s ic s  and  w h o  w er e  n o t  th in k in g  o f  c h o o s in g  
p h y s ic s  is  a ls o  com pared . C om p a r iso n  o f  th e  da ta  to  s im ila r  da ta  s e ts  is  a ls o  
d e sc r ib ed  h ere .
I in tr od u ce  th e  g ir ls  c h o s e n  fo r  th e  g r o up  in te r v iew s  in  C hap ter  6 , e x p la in in g  th e  
r ea so n s  fo r  m y  c h o ic e s . T h e  g r ou p  in te r v iew  da ta  is  a n a ly se d  u s in g  b o th  
d e d u c t iv e  and  in d u c t iv e  th em e s . T h e se  th em e s  are e x p lo r ed  and  q u o te s  u s e d  to  
i l lu str a te  th e  p o in ts  m ad e . N e w  c o n tr ib u t ion s  to  th e  d eb a te  o n  w h y  g ir ls  c h o o s e  
o r  d o  n o t  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16  fu rther  are id e n t if ie d  and  d is c u s se d .  
T h e  f in d in g s  s h o w  tha t g ir ls ’ c h o ic e s  are im p a c ted  b y  te a ch e r  -  s tu d en t  
in te r a c t io n s  w ith  sp e c ia l r ega rd  to  p h y s ic s  c o n f id en c e , b y  th e  d is c o u r se  o f  
a c h ie v em en t  and  b y  th e  c om p le x ity  and  in te rr e la t ion sh ip s  w ith in  f ig u r ed  w o r ld s .  
T he  f in d in g s  a ls o  s h o w  tha t th ere  are m an y  s im ila r it ie s  a s  w e l l  a s  d i f fe r e n c e s  
b e tw e e n  b o th  p h y s ic s  c h o o s e r s  and  p h y s ic s  n o n  ch o o s e r s .
C hap ter  7  p r e sen ts  th e  n arra tiv e s  o f  fo u r  g ir ls . I u s ed  a  n arra tive  a p p ro a ch  to  
a n a ly s e  th e ir  s to r ie s  and  s o  p r e sen t  th em  in  th is  w a y .  T h e se  n a rra tiv e s  i l lu s tr a te  
th a t m a n y  fa c to r s  in f lu e n c e  a  g ir l ’s id e n t i f ic a t io n  w ith  p h y s ic s  ( in c lu d in g  h er  
p h y s ic s  s e l f  e f f ic a c y )  and  h er  p o s s ib le  fu tu re  c h o ic e  a s  to  w h e th e r  to  s tu d y  th e  
su b je c t  p o s t - 16  o r  n o t . F or  som e  g ir ls  th ere  are s ig n if ic a n t  p o in ts  in  t im e  th a t c a n  
b e  id e n t if ie d  a s  h a v in g  a  m a jor  im p ac t o n  h er  id e n t if ic a t io n  w ith  p h y s ic s  a n d  th a t  
ca n  ch a n g e  h er  p h y s ic s  id e n t ity  tra jecto ry . F o r  o th er s , it is  a  c om b in a t io n  o f  
fa c to r s  that e ith er  p u sh  h er  a w a y  o r  p u ll  h er  tow a rd s  p h y s ic s . F o r  e a ch  g ir l, th e  
im p or tan c e  o f  th e  d if fe r en t  in f lu e n c in g  fa c to r s , and  th e  am ou n t  o f  p u sh  o r  p u ll  
t h e y  h a v e , is  d if fe r en t . It is  th e  o v e ra ll  c om b in a t io n  o f  th e se  in f lu e n c in g  fa c to r s  
th a t im p a c ts  o n  h er  id e n t if ic a t io n  w ith  p h y s ic s  and  h er  u lt im a te  c h o ic e  a s  to  
w h e th e r  to  s tu d y  it fu rther  o r  no t.
C hap ter  8 c o n c lu d e s  th e  th e s is . I p r e sen t a  sum m ar is in g  d is c u s s io n  o f  h o w  
p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  and  th e  fa c to rs  th a t in f lu e n c e  th em  c a n  
b e  u s e d  to  u n d erstand  su b je c t  c h o ic e s . F o r  e a ch  o f  th e  k n ow le d g e  c la im s  I 
d is c u s s  th e  im p lic a t io n s  and  m ak e  r e c om m en d a t io n s  fo r  a c t io n . I f in ish  b y  
d is c u s s in g  th e  lim ita t io n s  o f  m y  r e se a r ch  and  m ak e  s u g g e s t io n s  fo r  fu tu re  
s tu d ie s .
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C hap ter  2 G ir ls  and  P h y s ic s
I n tr o d u c t io n
In  th is  c h a p ter  I d is c u s s  p r ev io u s  r e sea rch  litera tu re  a b ou t g ir ls  a nd  p h y s ic s .  I 
start th e  chap ter  b y  p u ttin g  th e  is su e  in to  its  h is to r ic a l c o n te x t  b y  g iv in g  an  
o v e r v ie w  o f  th e  h is to r y  o f  th e  g en d e r  and  s c ie n c e  a rgum en t . I c o n t in u e  th e  
ch ap ter  b y  lo o k in g  in  m o r e  d e ta il  a t th e  r ec en t  r e v ie w s  w r it ten  b y  B l ic k e n s ta f f
( 2 0 0 5 ) ,  B ro tm an  and  M oo r e  (2 0 0 8 )  and  M u rph y  and  W h it e le g g  (2 0 0 6 a )  b e fo r e  
a dd in g  to  th e se  d is c u s s io n s  w ith  a  r e v ie w  o f  th e  m o r e  r ec en t  litera tu re .
M y  r e v ie w  o f  th e  litera tu re  starts b y  lo o k in g  at h o w  g en e ra l a tt itu d es  to  s c ie n c e  
and  p h y s ic s  c a n  in f lu e n c e  s tu d en ts ’ c h o ic e s  a s  to  w h e th e r  to  p u r su e  a  s tu d y  o f  
th e s e  su b je c ts  p a s t  c om p u ls o r y  ed u ca t io n ; I th en  m o v e  o n  to  lo o k  at th e  c h o ic e  
litera tu re  in  m o r e  d e ta il . S epa ra tin g  o u t  th e  a tt itu d es  litera tu re  fr om  th e  c h o ic e  
l itera tu re  c an  b e  p ro b lem a tic  a t t im e s  s in c e  th ere  is  o v e r la p  b e tw e e n  th e  tw o  
b o d ie s  o f  litera tu re , bu t th is  d if fe r en t ia t io n  s e em e d  app rop ria te  fo r  th is  th e s is  
s in c e  it fo c u s e s  o n  c h o ic e  rather  th an  a tt itu d es .
I b e g in  b y  lo o k in g  at c h o ic e s  in  g en e ra l, f o c u s in g  o n  s c ie n c e  su b je c t  c h o ic e s ,  
b e fo r e  m o v in g  o n  to  lo o k  at h o w  c h o ic e s  are lin k e d  to  fu tu re  ca reer s . I th en  m o v e  
o n  to  lo o k  at h o w  te a ch er s  and  te a c h in g  and  s ig n if ic a n t  o th er s  c a n  in f lu e n c e  
fu tu re  su b jec t  c h o ic e .  I c lo s e  w ith  lo o k in g  at th e  im a g e  o f  p h y s ic s  a s  an  
in f lu e n c e r  o f  c h o ic e .  T h is  s e c t io n  lo o k s  at h o w  s te r e o ty p ic a l v ie w s  o f  p h y s ic s  a s  
b e in g  a  hard  su b je c t , a  m a sc u l in e  su b je c t  and  p r im a r ily  fo r  W h ite , m id d le  c la s s  
m a le s  c a n  in f lu e n c e  c h o ic e .
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G en d e r  a n d  S c ie n c e  -  a  H is to r ic a l  V iew
In  h is  r e c en t  b o o k  (2 0 1 1 ) ,  w r it ten  to  en c o u ra g e  m o re  g ir ls  to  s tu d y  p h y s ic s ,  ‘F iz z  
n o th in g  is  a s  it s e em s ’, Z v i  S ch re ib e r  ta k e s  h is  e p o n ym ou s  h e ro in e  o n  a  trip  
th ro u gh  t im e  to  m e e t  th e  g ia n ts  o f  p h y s ic s .  O f  th e  1 1 6  p e o p le  sh e  e ith e r  m e e ts  
d ir e c t ly  o r  d is c u s se s ,  o n ly  th ree  (M ar ie  C u r ie , F a b io la  G ian o tt i  and  C a ro lin e  
H er s ch e l)  are  w om en . T h is  i llu s tr a te s  h o w  fe w  fam ou s  w om e n  p h y s ic is t s  th ere  
are and  h o w  lo n g  th is  p r o b lem  h a s  e x is ted .
It w a s  in  th e  19  c en tu ry  th a t th e  fou n d a t io n s  w e r e  la id  fo r  th e  s tu d y in g  o f  
s c ie n c e  th a t w e  h a v e  to d a y . U n ti l  th a t t im e , th e  s tu d y  o f  s c ie n c e  h a d  b e e n  
p re d om in a te ly  a  h o b b y  fo r  m en  o f  in d ep en d en t  m e an s . A n y  w om e n  w h o  d id  
p ar t ic ip a te , fo r  e x am p le  C a ro lin e  H er sh e l4, d id  so  b e c a u s e  o f  th e  su pp o rt o f  th e ir  
fa m ily  ( in  h er  c a se  h er  b ro th er ). D u r in g  th e  19 th c en tu ry  a c c e s s  to  an  ed u c a t io n  
b e c am e  m o re  w id e sp r ea d  w ith  e v e n  th e  p o o r e s t  c h ild ren  b e c om in g  en t i t le d  to  a  
b a s ic  le v e l  o f  e d u ca t io n . T h e  s tu d y in g  o f  s c ie n c e  b e c am e  m o re  im p o rtan t a s  th e  
Indu str ia l R e v o lu t io n  g r ew .
f L
19  c en tu ry  s c ie n c e  fo c u s e d  o n  th e  n o t io n s  o f  c er ta in ty , m e a su r em en t  and  
co n tr o l. S c ie n c e  w a s  ch a ra c ter ised  b y  p o s i t iv i s t  th in k in g  th a t em p ir ic a l  
ex p e r im en ta l r e se a r ch  y ie ld e d  q u an tif ie d  and  q u an tif ia b le  data . S c ie n c e  w a s  s e e n  
as o b je c t iv e . O b je c t iv e n e s s  w a s  s e e n  to  b e  a  m a le  ch a rac ter is tic  a n d  s o  s c ie n c e  
w a s  n o t  o p e n  to  w om e n  w h o  w er e  d e em ed  u n ab le  to  b e  r a tion a l a n d  o b je c t iv e .
T h is  d if fe r en t ia t in g  o f  th e  s e x e s  a ls o  d e v e lo p e d  d u r in g  th e  19  c en tu r y  a nd  w a s ,  
as M cA te e r  ( 2 0 0 0 )  d e sc r ib e s , in  part d u e  to  th e  w o rk  o f  D a rw in . D a rw in  
p u b lish e d  h is  O n  th e  O r i g in  o f  S p e c i e s  in  1 8 5 9  w h ic h  d e s c r ib e d  th e  th e o r y  o f  
natura l s e le c t io n . In  1 871  h e  p u b lis h e d  T h e  D e s c e n t  o f  M a n  w h ic h  a p p lie s  n a tu ra l  
s e le c t io n  to  h um an  b e in g s . T h is  w o r k  w a s  u s e d  to  ju s t i f y  th e  im b a la n c e s  o f  
p o w e r  b e tw e e n  in d iv id u a ls , r a c e s  and  n a t io n s  b y  s a y in g  tha t s om e  w e r e  m o r e  fit  
to  su rv iv e  th an  o th er s . T h e se  b io lo g ic a l  c a u s e s  o f  h um an  b eh a v io u r  c o u ld  b e  
u s e d  to  e x p la in  d if fe r e n c e s  b e tw e e n  th e  s e x e s .  B a s e d  o n  th e ir  d if fe r in g  a n a tom y ,
4 C a r o lin e  H e r sh e l w a s  a  G erm a n -B r it ish  a s tr o n om er  w h o  d is c o v e r e d  se v e r a l c om e ts .
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m en  and  w om en  w e r e  d e sc r ib ed  a s  b e in g  n o t  eq u a l b u t c om p lem en ta ry  o p p o s it e s .  
T h is  a l lo w e d  fo r  th e  d iv i s io n  o f  r o le s  and  lab o u r  b a sed  o n  s e x u a l  d if fe r e n c e s .  
T h er e fo r e  w om en  c o u ld  n o t  p a r t ic ip a te  in  a c t iv it ie s  d e em ed  su ita b le  fo r  m en , fo r  
ex am p le ,  s c ie n c e , d u e  to  th e ir  s e x .
M cA te e r  g o e s  o n  to  a rgu e  th a t th e  s c h o o l  s c ie n c e  cu r r icu lum  w a s , a nd  s t i l l  is , 
in f lu e n c e d  b y  u n iv e r s i t ie s .  U n iv e r s it ie s  s e e  s c h o o l  e d u ca t io n  a s  a  p rep ara tion  fo r
t l i
s tu d y in g  at th e ir  in s titu tio n s . U n iv e r s it y  s c ie n c e  in  th e  19  c en tu ry  b e c am e  
d om in a te d  b y  e x p e r im en ta l, la b o ra to ry  b a se d  s c ie n c e .  T h e re fo r e  th e  e a r ly  s c h o o l  
s c ie n c e  cu r r icu lum  c o u ld  b e  te rm ed  to  b e  a  s c a le d  d o w n  v e r s io n  o f  th is . T h is  
v e r s io n  o f  s c ie n c e  w a s  s e e n  to  b e  m o s t  su ited  to  ‘a b le ’ s tu d en ts  w h o  in  th e  19 th 
c en tu ry  w e r e  w h ite , u p p er  and  m id d le  c la s s  m a le s .  T h is  b e c am e  th e  s te r e o ty p e  
fo r  a ty p ic a l s c ie n c e  s tu d en t ( s e e  la ter  s e c t io n  fo r  m o r e  d is c u s s io n  ab o u t  
s te r e o ty p e s  in  s c ie n c e ) .  T h e  s c ie n c e  th a t w a s  o ff e r ed  to  g ir ls  w a s  th a t w h ic h  w a s  
d e em ed  su itab le  fo r  th e ir  d e v e lo pm en t  in to  g o o d  w iv e s  and  m o th e rs ; n am e ly ,  
d om es t ic  s c ie n c e .
t h
A s  th e  2 0  c en tu ry  p ro g r e s s ed , s c h o o l  s c ie n c e  c o n t in u e d  to  b e  s e e n  a s  a  
p repara tion  fo r  further  u n iv e r s ity  l e v e l  s tud y . G ir ls  d id  en te r  s c ie n t if ic  
p r o fe s s io n s ,  b u t m an y  o f  th e s e  p r o fe s s io n s  w e r e  c lo s e d  to  m arr ied  w om e n  so
tV i
c h o ic e s  h a d  to  b e  m ad e . In  th e  e a r ly  and  m id d le  2 0  c en tu ry  s c h o o l  s c ie n c e  s t il l  
o p e ra ted  w ith in  a  g en d e r  d iv id e . B io lo g y  w a s  s e e n  a s  a  g ir ls ’ su b je c t  and  p h y s ic s  
a s  a  b o y s ’ su b jec t . M a n y  g ir ls  d id  n o t  h a v e  a c c e s s  to  p h y s ic s  t e a c h in g 5.
P ro g r e s s  w a s  m ad e  w ith  th e  in tro d u c tion  o f  th e  N a t io n a l C u r r icu lum  in  1 9 8 8  
w h ic h  m ad e  th e  s tu d y  o f  s c ie n c e  u n t il  a g e  16  c om p u lso r y . U n ti l  th en  c h o ic e s  
w e re  m ad e  at a g e  14  a s  to  w h a t  su b je c ts  to  s tud y . T h e  n um b er  o f  g ir ls  w h o  c h o s e  
to  s tu d y  p h y s ic s  w a s  s t il l  lo w  du r in g  th e  1 9 7 0 s  a nd  8 0 s  s o  s c h em e s  s ta r ted  to  b e  
p u t  in  p la c e  to  en co u ra g e  m o re  g ir ls  to  s tu d y  s c ie n c e  ( e .g . G IST  (G ir ls  in to  
S c ie n c e  and  T e c h n o lo g y )  a nd  W ISE  (W om en  in to  S c ie n c e  and  E n g in e e r in g );  s e e  
P h ipp s , 2 0 0 8  fo r  a  r e v ie w  o f  U K  in i t ia t iv e s ) .
5 M y  m o th e r  h a d  to  g o  to  th e  lo c a l  b o y s ’ g r am m ar  s c h o o l  t o  s tu d y  p h y s ic s  in  t h e  1 9 4 0 s  a s  h e r  
g i r l s ’ g ram m ar  s c h o o l  d id  n o t  h a v e  a  p h y s ic s  m is tr e s s  a n d  b o y s  c am e  to  h e r  s c h o o l  to  s tu d y  
b io lo g y .
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R esea rch , w h ic h  s ta r ted  in  th e  1 9 7 0 s  and  1 9 8 0 s , o n  th e  g ir ls  and  s c ie n c e  
‘p r o b lem ’ fo c u s e d  m a in ly  o n  tw o  is su e s  o f  s c ie n c e  p ro v is io n ;  th a t o f  th e  
d iffe r en t ia l in v o lv em en t  o f  g ir ls  and  b o y s  in  s c ie n c e  and  that o f  th e  d if fe r en t ia l 
a ch ie v em en t  o f  g ir ls  and  b o y s  in  s c ie n c e  (B en n e t t ,  2 0 0 3 ) .  R e se a r ch  o n  th e  
d iffe r en t ia l in v o lv em en t  o f  g ir ls  an d  b o y s  in  s c ie n c e  a ls o  lo o k e d  at th e ir  a tt itu d es  
to  s c ie n c e  a s  g en d e r  w a s  s e e n  to  b e  a  d e te rm in in g  fa c to r  o f  a tt itu d e . T h e se  area s  
w ere  fo c u s e d  o n  b e c a u s e  in  a  t im e  o f  e q u a l o p p o r tu n it ie s  th ere  w a s  a  n e e d  to  
in v e s t ig a te  th e  fa c to r s  th a t im p ed ed  g ir ls ’ a c h ie v em en t  in  s c ie n c e ;  an d  b e c a u s e  it 
w a s  c o n je c tu r ed  th a t g ir ls  w e r e  a v o id in g  s c ie n c e  d u e  to  its  p e r c e iv e d  m a le  n a tu re  
( s e e  r e v ie w s  o f  K am in sk i, 1 9 8 2  and  M an th o rp e , 1 9 8 2 ) .
Further  r e v ie w s  in  th e  1 9 9 0 s  ( fo r  e x am p le : A c k e r  and  O a tley , 1 9 9 3 ;  C a tsam b is , 
1 9 9 5  and  K e n w a y  and  G ou gh , 1 9 9 8 )  c o n t in u ed  to  lo o k  at th e  is su e  o f  und er ­
r ep r esen ta t io n  o f  g ir ls  in  s c ie n c e ,  in  b o th  ed u c a t io n  and  th e  w o rk p la c e . A s  
K en w a y  and  G o u g h  a rgu ed , ‘th e  n o t io n  o f  e n h a n c in g  g ir ls ’ p o s t  s c h o o l  o p t io n s  
sh o u ld  a ls o  en c om p a s s  th e  w id e r  e c o n om ic , s o c ia l,  c u ltu ra l a n d  en v ir o nm en ta l  
co n d it io n s  in  w h ic h  th e y  l iv e  th e ir  l i v e s ’ (p 2 4 )  n o t  ju s t  fo c u s  o n  sh o r t te rm  f ix e s .
In  th e  n e x t  s e c t io n  I lo o k  at th ree  m o re  r ec en t  r e v ie w s  ab o u t ‘g ir ls  a nd  s c i e n c e ’ 
and  ‘g ir ls  and  p h y s ic s ’ . T h e se  s h o w  tha t m an y  o f  th e  sam e  is s u e s  id e n t if ie d  in  
ear lier  w o r k  are s t il l  o f  c o n c e r n  to  s c ie n c e  ed u ca to r s  bu t a lso  th a t th ere  is  
b e g in n in g  to  b e  an  em p h a s is  o n  id e n t ity  and  s e l f  e f f ic a c y  ( s e e  C hap ter  3 fo r  a  
m ore  in  d ep th  d is c u s s io n  o f  th e se  tw o  a rea s).
R e c e n t  R e v ie w s  o f  th e  L i te r a tu r e  on  G ir ls  in  S c ie n c e  a n d  
P h y s ic s
T h e  th re e  r e v ie w s  d is c u s s e d  in  th is  s e c t io n  are th o s e  o f  B l ic k e n s ta f f  ( 2 0 0 5 ) ,  
B ro tm an  and  M oo r e  ( 2 0 0 8 )  and  M urph y  a nd  W h it e le g g  ( 2 0 0 6 a ) .
B l ic k e n s ta f f  ( 2 0 0 5 )  r e v ie w e d  th e  litera tu re  lo o k in g  at th e  a b s en c e  o f  w om e n  a s  
ST EM  m ajors  in  th e  U S  lo o k in g  a t w h e th e r  th e y  w e r e  le a k in g  fr om  th e
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‘p ip e l in e ’6 n a tu ra lly  o r  w h e th e r  th e s e  le a k s  w e r e  s om e  fo rm  o f  g en d e r  filter . 
B lic k e n s ta f f  id e n t if ie d  n in e  e x p la n a t io n s  th a t h ad  b e e n  pu t fo rw ard  in  th e  v a r iou s  
ST EM  ed u ca t io n  r e se a r ch  litera tu res  to  e x p la in  w h y  w om e n  d o  n o t  s tu d y  o r  w o rk  
a s s c ien t is t s . T h e se  w e re :
1. b io lo g ic a l  d if fe r e n c e s  b e tw e e n  m en  and  w om en
2 . g ir ls ’ la ck  o f  a c a d em ic  p rep a ra t io n  fo r  a  s c ie n c e  m a jo r /ca ree r
3 . g ir ls ’ p o o r  a ttitud e  tow a rd  s c ie n c e  and  la ck  o f  p o s it iv e  e x p e r ie n c e s  w ith  
s c ie n c e  in  c h ild h o o d
4 . th e  a b s en c e  o f  fem a le  s c ie n t is t s /e n g in e e r s  a s  r o le  m od e ls
5 . s c ie n c e  cu rr icu la  are ir re levan t to  m an y  g ir ls
6 . th e  p e d a g o g y  o f  s c ie n c e  c la s s e s  fa v ou rs  m a le  s tud en ts
7 . a  ‘c h i l ly  c l im a te ’ e x is t s  fo r  g ir ls /w om en  in  s c ie n c e  c la s s e s
8 . cu ltu ra l p re ssu r e  o n  g ir ls /w om en  to  c o n fo rm  to  trad ition a l g e n d e r  r o le s
9 . an  in h er en t  m a s cu l in e  w o r ld v ie w  in  s c ie n t if ic  e p is t em o lo g y .
(p 3 7 1 -3 7 2 )
A s  B l ic k e n s ta f f  sa y s ,  m an y  o f  th e s e  n in e  e x p la n a t io n s  in terac t s o  in t im a te ly  th a t  
e a c h  a lo n e  c a n n o t  b e  u s e d  to  e x p la in  th e  sh o r ta g e  o f  w om e n  in  S T EM . A fte r  
lo o k in g  at th e  litera tu re , B l ic k e n s ta f f  r e j e c ted  b io lo g ic a l  fa c to r s  a s  an  
ex p la n a t io n , b e c a u s e  o f  th e  la ck  o f  e v id e n c e  to  su pp ort d if fe r e n c e s  in  a b ility , an d  
a ls o  a c a d em ic  a ch ie v em en t , b e c a u s e  e v e n  g ir ls  w h o  o u t  p er fo rm ed  b o y s  d ro p p ed  
o u t  o f  S T EM  su b jec ts . G ir ls ’ a tt itu d es  w e r e  fo u n d  to  d if fe r  fr om  th o s e  o f  b o y s  
and  th a t c o u ld  b e  du e  in  part to  th e  la ck  o f  r o le  m o d e ls , th e  d e s ig n  o f  cu r r icu la  
th a t fa v ou r , w h a t  are s u g g e s te d  to  b e , b o y s ’ p re ferr ed  w a y s  o f  le a rn in g  and  
te a c h in g  m e th o d s  th a t d e v a lu e  th e  c o n tr ib u tion s  o f  g ir ls . T h e  f in a l th ree  
ex p la n a t io n s  fo c u s  o n  s o c ia l and  cu ltu ra l fa c to r s  th a t support th e  g e n e ra lis e d  
v ie w  th a t s c ie n c e  is  fo r  W h ite , m id d le  c la s s  m a le s . B l ic k e n s t a f f  c o n c lu d e s  th a t  
th e  is su e  o f ‘g ir ls  and  s c ie n c e ’ is  a  c o m p le x  o n e  th a t r eq u ire s  a  m u lt i - fa c e te d  
s o lu t io n .
6 P ip e l in e  -  th e  t e rm  u s e d  to  d e sc r ib e  th e  m o v em e n t  o f  g ir l s  th ro u gh  s c ie n c e  ed u c a t io n  a n d  o n to  a  
s c ie n c e  c ar e er . T h e  te rm , a s  u s e d  h e r e , im p lie s  th a t  th e  g ir ls  are  p e r c e iv e d  a s  a  r e so u r c e  fo r  th e  
S T E M  in du stry .
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B ro tm an  and  M o o r e  s tu d ied  r e se a r ch  p u b lis h e d  b e tw e e n  1 99 5  a nd  2 0 0 6  in  f iv e  
m a jo r  p e e r  r e v ie w e d  s c ie n c e  e d u c a t io n  jo u rn a ls  an d  tw o  o th er  r e s p e c te d  jou rn a ls  
th a t p u b l ish  o n  a  ran ge  o f  is su e s  in c lu d in g  g ir ls  a n d  s c ie n c e 7. T h e y  r e v ie w e d  107  
s tu d ie s  fr om  a round  th e  w o r ld  th a t d ea lt  w ith  p r e -c o lle g e  ed u ca t io n . T h e  r ese a r ch  
in  th e s e  1 0 7  s tu d ie s  lo o k e d  at is su e s  th a t r e la ted  to  g ir ls  o r  g en d e r  and  sc ie n c e .  
R ese a r c h  th a t w a s  n o t  in c lu d ed  in  th e  r e v ie w  w a s  a r tic le s  th a t fo c u s e d  o n  th e  
e f f e c t iv e n e s s  o f  s in g le - s e x  e d u c a t io n  o r  w h e r e  g ir ls  o r  g en d e r  and  s c ie n c e  w e r e  
n o t  a  p r im ary  fo cu s  o f  th e  re sea rch . R e v iew in g  th e s e  1 0 7  a r t ic le s  fo r  th e ir  
p u rp o se , p a r tic ip an ts  and  se tt in g , m e th o d o lo g y  and  m a jor  f in d in g s  le a d  to  
B ro tm an  and  M o o r e  g rou p in g  th e  r e se a r ch  in to  fou r  th em e s  th a t r e f le c te d  th e  
cu rren t tr end s  in  s c ie n c e  e d u c a t io n  g en e ra lly . T h e s e  w e re :-
1. a  fo c u s  o n  e q u ity  and  a c c e s s
2 . a  fo c u s  o n  cu r r icu lum  and  p e d a g o g y
3 . a  fo c u s  o n  r e c o n s tru c t in g  th e  n a tu re  and  cu ltu re  o f  s c ie n c e
4 . a  fo c u s  o n  id en t ity .
T h e y  fo u n d  th a t th e  ord er  o f  th e s e  th em e s  a ls o  r e v e a le d  a  trend  in  th e  m o v em en t  
o f  th e  fo c u s  o f  r ese a r ch  o n  g ir ls  o r  g en d e r  and  s c ie n c e  ed u ca t io n  o v e r  t im e  w ith  
th e  n um b er  o f  p ap ers  o n  th e  fir s t  th em e s  d im in is h in g  w h il s t  th o s e  o n  th e  f in a l  
th em e  b e c om in g  m o re  p r ev a len t  s in c e  en te r in g  th e  s c ie n c e  r e se a r ch  aren a  in  
1 9 9 5 .
T h e  fir s t  th em e  c o v e r e d  r e se a r ch  lo o k in g  at b o th  th e  in eq u a lit ie s  fa c e d  b y  g ir ls  in  
s c ie n c e  and  w o rk  d o n e  to  p ro v id e  eq u ita b le  s c ie n c e  op p or tu n it ie s . T h e y  lo o k e d  at 
th e  d if fe r en t ia l tr ea tm en t o f  g ir ls  in  s c ie n c e  c la s s r o om s , th e  g en d e r  b ia s  in  
te x tb o o k s  and  h o w  th e se  c on tr ib u te  to  d if fe ren t le v e l s  o f  p a r t ic ip a tion , 
a c h ie v em en t  and  a tt itu d es  tow a rd s  s c ie n c e  o f  g ir ls  and  b o y s .  In te r v en t io n  
p ro gram m es  w h er e  g ir ls  w e r e  g iv e n  a c c e s s  to  o u t - o f  s c h o o l  s c ie n c e  e x p e r ie n c e s  
and  f em a le  r o le  m o d e ls  a s  w e l l  a s  tea ch e r  ed u ca t io n  m ea su r e s  w e r e  a ls o  
d is c u s se d .
7 T h e  jo u r n a ls  w e r e  Jo urna l o f  R e s e a r c h  in  S c ie n c e  T e a c h in g , S c ie n c e  E d u ca t io n ,  In t e rn a t io n a l  
J ou rn a l o f  S c ie n c e  E d u c a t io n ,  R e se a r c h  in  S c ie n c e  E d u c a t io n , J o urna l o f  S c ie n c e  T e a c h e r  
E d u c a t io n ,  A m e r ic a n  E d u c a t io n a l R e s e a r c h  Jo urna l a n d  G en d e r  a n d  E d u c a t io n
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T h e  litera tu re  g r o u p ed  in  th em e  tw o  d e s c r ib ed  th e  a rgum en t th a t th er e  n e e d s  to  
b e  ch a n g e  in  cu r r icu la  and  p e d a g o g y  in  o rd er  to  en g a g e  g ir ls  in  s c ie n c e . D a ta  
g a th e red  in  r ese a r ch  in  th em e  o n e  w a s  u s e d  to  u n d erp in  th e  a rg um en ts  fo r  su ch  
ch a n g e s . R e se a r ch  d is c u s s e d  in  th em e  tw o  lo o k e d  at g ir ls ’ le a rn in g  s ty le s  and  
in te re sts , h o w  te a c h e r s ’ v ie w s  and  e x p e r ie n c e s  im p a c ted  o n  p e d a g o g y  and  at 
in te r v en t io n s  w h e r e  cu rr icu la  la b e lle d  a s  ‘g en d e r  in c lu s iv e ’, ‘g en d e r  b a la n c e d ’ 
and  ‘g ir l f r ie n d ly ’ w e r e  tr ia lle d  in  th e  c la s sr o om .
T h e  n e e d  to  c h a lle n g e  th e  p or traya l o f  th e  n a tu re  and  cu ltu re  o f  s c ie n c e  a s  b e in g  
m a sc u l in e ,  o b je c t iv e  and  d if f ic u lt  in  o rd er  to  a ttract m o r e  g ir ls  (an d  o th er  
m ar g in a l is e d  g r o u p s )  in to  s c ie n c e  w a s  th e  fo c u s  o f  th em e  th ree . R e se a r ch  
d e s c r ib in g  th e s e  is su e s  an d  th a t th e y  n e e d e d  to  b e  a c k n ow le d g e d  b y  b o th  te a ch e r s  
and  s o c ie t y  b e fo r e  ch a n g e  c o u ld  h ap p en  w a s  d e sc r ib ed . R e se a r ch  in v e s t ig a t in g  
te a c h e r s ’ v ie w s  o n  th e s e  is su e s  w a s  a ls o  d e sc r ib ed .
T h e  f in a l th em e , id e n t ity  and  h o w  th ere  is  a  n e e d  to  in c o rp o ra te  s c ie n c e  in to  th e  
d e v e lo p in g  id en t it ie s  o f  g ir ls , w i l l  b e  d is c u s s e d  in  m o r e  d e ta il in  th e  n e x t  ch ap ter .
T h e  r e v ie w s  o f  B l ic k e n s t a f f  ( 2 0 0 5 )  and  B ro tm an  and  M oo r e  ( 2 0 0 8 )  lo o k e d  at 
s c ie n c e  ed u ca t io n  in  g en e ra l (a s  d is c u s s e d  in  C h ap ter  1). In  2 0 0 6  M u rph y  and  
W h it e le g g  ( 2 0 0 6 a )  p ro d u c ed  a  report fo r  th e  In s titu te  o f  P h y s ic s  r e v iew in g  th e  
l itera tu re  o n  th e  p a r t ic ip a t io n  o f  g ir ls  in  p h y s ic s .  T h e y  r e v iew e d  th e  litera tu re  
m a in ly  fr om  1 9 9 0  to  2 0 0 5 ,  b u t in c lu d ed  e a r lier  r e se a r ch  i f  th e s e  s tu d ie s  h a d  
im portan t m e s s a g e s  fo r  th e  r e v ie w  o r  i f  th e  cu rren t litera tu re  w a s  la ck in g . T h e  
fo c u s  w a s  o n  U K  b a s e d  r e se a r ch  bu t n o n -U K  b a s e d  r e sea rch  w a s  in c lu d e d  to  
w id e n  th e  s c o p e  in  s om e  a rea s  and  i f  it w a s  d e em ed  to  b e  tr an s fe rab le  to  a  U K  
c o n te x t .  M u ch  o f  th e  p r e -1 6  r ese a r ch  d id , h o w e v e r , h a v e  a n  o v e ra ll  s c ie n c e  fo c u s  
s in c e  m an y  U K  s tu d en ts  s tu d y  G C SE s  in  c om b in e d  s c ie n c e  ra ther  th a n  in  th e  
sep ara te  s c ie n c e s  and  th e  r e se a r ch  w a s  in to  G C SE  s c ie n c e  ra ther  th an  th e  m o r e  
m in o r ity  su b je c t  G C SE  P h y s ic s . In  a ll  1 7 7  litera tu re  s o u r c e s  w e r e  in c lu d e d  in  th e  
r ev iew .
M urph y  a nd  W h it e le g g , a fter  a n a ly s in g  th e  litera tu re  in  th e ir  r e v iew , fo u n d  th a t it 
c o u ld  b e  g r o u p e d  in to  s ix  th em e s  th a t r e f le c te d  th e  em p h a s is  p la c e d  b y
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r esea rch e rs  and  th e ir  w o r k  in v e s t ig a t in g  th e  g ir ls  and  p h y s ic s  ‘p r o b lem ’. T h e se  
w e re :-
1. in te re sts , m o tiv a t io n , c o u r se  c h o ic e s  and  ca reer  a sp ira tion s
2 . r e le v a n c e  and  cu r r icu lum  in te r v en t io n s
3 . te a ch er  e f fe c t s
4 . s in g le - s e x  s c h o o l in g  and  g ro u p in g s
5 . m e a su r e s  and  p e r c e p t io n s  o f  d if f ic u lt y
6 . e n try  and  p e r fo rm an ce  p a ttern s  in  p h y s ic s :  th e  im p a ct  o f  a s se s sm en t  
p r o c e s s e s  and  te c h n iq u e s .
T h e y  fo u n d  th a t th e  k e y  d e te rm in an ts  o f  s tu d en ts ’ a tt itu d es  to  p h y s ic s  an d  th e ir  
w il l in g n e s s  to  s tu d y  it p o s t  16  w e r e :-
1. h o w  s tu d en ts  sa w  th em se lv e s  in  r e la t io n  to  th e  su b je c ts , b o th  n o w  a nd  in  
th e  fu ture: th e ir  ‘p h y s ic s  s e l f  c o n c e p t ’
2 . th e ir  e x p e r ie n c e  o f  s c h o o l  p h y s ic s
3 . a  p e r so n a lly  su p p o r t iv e  p h y s ic s  te a ch e r .
(M u rp h y  and  W h it e le g g , 2 0 0 6 a , p i i i)
M u rph y  and  W h it e le g g  th em s e lv e s  h ig h lig h ted  w h a t  th e y  fe lt  w e r e  im portan t  
i s s u e s  fr om  th is  litera tu re  r e v ie w  in  a  f o l lo w  up  p a p e r  in  2 0 0 6  (2 0 0 6 b ) .  T h e y  
r e iter a ted  th a t th ere  w e r e  a  num ber  o f  fa c to r s  th a t in f lu e n c e d  g ir ls ’ c h o ic e  to  
s tu d y  p h y s ic s  p o s t  16  and  th a t th ere  w a s  n o  ‘q u ick  f i x ’ to  ‘th e  p r o b lem ’ o f  g ir ls  
and  p h y s ic s . T h e y  s u g g e s te d  th a t ‘a  fu n d am en ta l r e c o n s id e ra t io n  o f  th e  
co n tr ib u tion  o f  p h y s ic s  to  s tu d en ts ’ fu tu re  l i v e s ’ (p 3 0 0 )  is  n e e d e d  fo r  ch a n g e  to  
o c cu r .
T h e se  th ree  m or e  r e c en t  r e v ie w s  lo o k in g  at g ir ls  and  s c ie n c e  and  g ir ls  an d  
p h y s ic s  a ll  h ig h lig h t  th a t ‘th e  p r o b lem ’ is  a  c o m p le x  o n e  th a t h a s  b e e n  
in v e s t ig a te d  fr om  a v a r ie ty  o f  d if fe r en t  p e r sp e c t iv e s . T h e y  a ll  s h o w  tha t f o c u s in g  
o n  ju s t  o n e  is su e  is  n o t  g o in g  to  in c r ea se  th e  n um b er  o f  g ir ls  c h o o s in g  to  c o n t in u e  
to  s tu d y  s c ie n c e  an d /o r  p h y s ic s  o r  to  c h o o s e  to  f o l l o w  a s c ie n c e  o r  p h y s ic s  b a s e d  
career . A  m o v e  tow a rd s  lo o k in g  at ‘th e  p r o b lem ’ w ith in  th e  w id e r  s o c ia l  a n d
2 0
cu ltu ra l fa c to rs  that m ak e  up  th e  w o r ld  o f  to d a y  h a s  sta r ted  to  em erg e . T h e se  
r ev iew e r s  en co u ra g e  fu tu re  w o rk  in  th e  area  to  b e  carr ied  o u t  w ith  th is  m o re  
h o l i s t ic  v iew p o in t .  It is  in ten d ed  tha t s e c t io n s  o f  th is  th e s is  c o n tr ib u te  to  th is  
m ore  h o li s t ic  p e r sp e c t iv e .
T h e se  r e v ie w s  p ro v id e  a  b a ck g ro un d  to  th e  r es t  o f  th is  chap ter . A s  M u rp h y  and  
W h it e le g g  ( 2 0 0 6 a )  fo u nd , ‘th ere  is  l it t le  in fo rm a tio n  ab ou t  g ir ls ’ e x p e r ie n c e s  o f  
s c ie n c e  and  p h y s ic s  in  s c h o o l  in  E n g la n d  and  h o w  th is  in fo rm s  th e ir  a tt itu d es  and  
fu tu re  a sp ir a t io n s ’ (p v i) .  I h a v e  th er e fo r e  in c lu d ed  n o n -E n g lis h  b a se d  r e se a r ch  in  
th e  f o l lo w in g  d is c u s s io n  w h e r e  th is  su p p or ts  and  e x ten d s  th e  E n g li s h  r e se a r ch  
b a se .
G en e r a l  A t t i tu d e s  to  S c ie n c e  a n d  P h y s ic s
M o s t  o f  th e  r e se a r ch  in to  a tt itu d es  h a s  b e e n  q u an tita tiv e  r e se a r ch  w ith  b o th  b o y s  
and  g ir ls  and  in to  s c ie n c e  in  g en e ra l;  o n ly  a  f ew  r ese a r ch e r s  h a v e  fo c u s e d  o n  
p h y s ic s  o r  r ep or ted  f in d in g s  o n  p h y s ic s  s ep a ra te ly . Q uan tita t iv e  r e se a r ch  c a n  
g en era te  la rge  d a ta ba se s  o f  r e s p o n se s ,  e f f e c t iv e ly  s h o w in g  p a ttern s  in  th e  data; 
bu t t h e y  u su a lly  la c k  th e  d ep th  to  a n sw er  w h y  p u p i ls  h a v e  a  g iv e n  a tt itu d e  to  
sc ie n c e . A  lim ite d  n um b er  o f  q u a lita tiv e  r e se a r ch  p ap er s  h a v e  s ta r ted  to  em erg e  
in  th e  p a s t  10  y e a r s , s om e  o f  w h ic h  h a v e  f o l lo w e d  a  la rger  q u an tita t iv e  su rv ey .
A  m a jo r  r e v ie w  o f  th e  litera tu re  ab ou t a tt itu d es  to  s c ie n c e  w a s  c a rr ied  o u t  b y  
O sbo rn e , S im on  and  C o ll in s  in  2 0 0 3 .  T h e y  r e v ie w e d  141  litera tu re  so u r c e s  
co n c e rn in g  a tt itu d es  to  s c ie n c e  fr om  1 9 8 0 . T h e y  fo u n d  tha t r e sea rch e rs  w e r e  
g iv in g  in c r ea s in g  a tten t io n  to  th e  to p ic  o f  y o u n g  p e o p le ’s a tt itu d es  to  s c ie n c e  
w h ic h  w a s  d r iv en  b y  a  r e c o g n it io n  th a t a ll is  n o t  w e l l  w ith  s c h o o l  s c ie n c e .  In  
g en e ra l th e y  fo u n d  th a t y o u n g  p e o p le ’s  a tt itu d e  to  s c ie n c e  w a s  n o t  p o s i t iv e  and  
m an y  w e r e  b e in g  a lie n a te d  fr om  th e  su b je c t . O ve ra ll, th e y  s u g g e s te d  th a t w h e n  
p u p ils  ta k e  c o n tr o l o f  th e ir  o w n  le a rn in g , fo r  e x am p le , b y  c a rry in g  o u t  e x te n d ed  
in v e s t ig a t io n  and  d is c u s s io n , th e y  w i l l  h a v e  m o re  in ter est in  th e  su b je c t . 
H ow e v e r , th e y  fo u n d  th a t a lth o u gh  a  lo t  o f  th e  r e sea rch  id e n t if ie d  th e  p ro b lem ,
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th ere  w a s  n o t  m u ch  th at sa id  s p e c i f ic a l ly  h o w  th e  p r o b lem  m ig h t  b e  o v e r c om e .  
A n  u p d a te  o f  th is  r e v ie w  w a s  p r o d u c ed  b y  O sb o rn e , S im on  and  T y tle r  in  2 0 0 9 .  
T h e y  id e n t if ie d  f iv e  th em e s  w h e r e  w o rk  o n  a tt itu d es  h a d  ta k en  p la c e  in  th e  
2 0 0 0 s .  T h e se  w e re :
1. th e  m ea su r em en t  o f  a tt itu d es
2 . e n g a g in g  y o u n g  p e o p le  in  s c ie n c e
3 . g en d e r
4 . id e n t ity
5 . la rg e  d a ta se ts .
T h ere  are m an y  m e th o d s  u s e d  in  th e  r e se a r ch  to  b o th  m ea su r e  a n  a ttitu d e  tow a r d s  
s c ie n c e  and  to  d e f in e  w h a t  is  m ean t  b y  th e  term . B la lo c k  e t  al. ( 2 0 0 8 )  ca rr ied  o u t  
a  r e v ie w  o f  6 6  in s trum en ts  fo r  m e a su r in g  a tt itu d es . T h e y  fo u nd  th a t m an y  
r esea rch e rs  in  th is  area  u s e d  th e ir  o w n  in s trum en t and  tha t th e se  h a d  n o t  b e e n  
r ig o r o u s ly  t e s t e d  to  e s ta b l ish  th e ir  v a l id it y  and  r e lia b ility . I f  th e  r e su lts  o f  an  
a ttitud e  m ea su r e  are to  h a v e  s ta t is t ic a l v a lu e , th en  th e  in s trum en t u s e d  n e e d s  to  
m ee t  th e  standard s n o w  e x p e c t e d  fr om  g o o d  p s y c h om e tr ic  m ea su re s .
F o r  m an y  y ea rs  b o y s  h a v e  c o n s is t e n t ly  d em on s tr a ted  a  m o r e  p o s i t iv e  a tt itu d e  
tow a rd s  s c ie n c e  th an  g ir ls . F o r  y o u n g e r  ch ild ren , i .e . p r im ary  ch ild r en , it h a s  
b e e n  fo u n d  th a t th ere  is  n o  g en d e r  d if fe r en c e  in  a tt itu d e  and  in te re st  in  s c ie n c e .  
T h e  d if fe r e n c e s  in  a tt itu d e  are fo rm ed  in  e a r ly  s e c o n d a ry  s c h o o l in g  and  b y  th e  
a g e  o f  14  m o s t  s tu d en ts  h av e  a lr ea d y  d e c id e d  w h e th e r  th e y  w i l l  p u r su e  an  
in ter est  in  s c ie n c e  p o s t  c om p u ls o r y  s c h o o l in g  o r  n o t . A  d e c lin e  in  a  fa v o u ra b le  
a ttitud e  is  m o r e  p r o n o u n c ed  fo r  g ir ls . H ow e v e r , th is  d e c lin e  in  a tt itu d e  is  u s u a l ly  
m ea su r ed  tow a rd s  s c ie n c e  in  g en e ra l, n o t  fo r  s p e c i f ic  su b jec ts  o r  a rea s  o f  s c ie n c e .  
H a s te  ( 2 0 0 4 )  fo u n d  th a t p e r c ep t io n s  o f  s c ie n c e  r e la ted  to  p er so n a l, s o c ia l  a n d  
e th ic a l v a lu e s . S h e  fo u n d  tha t fo r  g ir ls , th e  c o n te x t , p u rp o se  and  im p lic a t io n s  o f  
s c ie n c e  w e r e  im portan t. E th ic a l fa c to r s  r e la ted  to  s c ie n c e  w e r e  a p articu lar  
p o s it iv e  fa c to r  fo r  g ir ls  to  im p ro v e  th e ir  in ter e st  in  s c ie n c e  bu t w e r e  a  n e g a t iv e  
fa c to r  fo r  b o y s .  M a sn ic k  e t  a l. ( 2 0 1 0 )  a ls o  r ep o r ted  th a t s tu d en ts  d id  n o t  v ie w  
s c ie n c e  careers  a s  p a r t icu la r ly  c r ea t iv e  o r  to  in v o lv e  in te ra c t io n  w ith  o th ers;  
a sp e c t s  th a t w e r e  im portan t e s p e c ia l ly  to  g ir ls  w h e n  c h o o s in g  fu tu re  ca reer s .
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R ese a r c h  fo c u s in g  o n  id en t ity  in  s c ie n c e  w i l l  b e  d is c u s se d  in  th e  n e x t  chap ter .
T h e  c o n t in u in g  w o r ry  a b o u t  th e  n um b er  o f  s tu d en ts  s tu d y in g  s c ie n c e  and  
t e c h n o lo g y  su b je c ts  p o s t  16  and  th e  im p ac t th is  h a s  o n  a  c o u n tr y ’s e c o n om y  h a s  
l e d  to  th e  fu n d in g  o f  n a t io n a l and  in tern a t ion a l s tu d ie s , fo r  e x am p le ,  R O SE  
(R e le v a n c e  o f  S c ie n c e  E d u ca t io n  P ro je c t) , T IM S S  (T r en d s  in  In te rn a tion a l  
M a th em a tic s  an d  S c ie n c e  S tu d y )  and  P IS A  (P rog ram m e  fo r  In te rn a tion a l S tu d en t  
A s s e s sm e n t ) . A tt itu d e  q u e s t io n s  w e r e  in c lu d ed  in  e a c h  o f  th e se  su rv ey s  an d  da ta  
fr om  th em  c a n  b e  u s e d  to  a n a ly se  a tt itu d es  tow a rd s  s c ie n c e  fo r  s tu d en ts  fr om  
m an y  c o u n tr ie s . J enk in s  and  N e l s o n  (2 0 0 5 )  report s om e  o f  th e  f in d in g s  from  
E n g li sh  s c h o o ls  in v o lv e d  in  th e  R O S E  su rvey . T h is  s h o w ed  th a t f e w  s tu d en ts  
l ik ed  s c h o o l  s c ie n c e  b e tte r  th a t o th er  s c h o o l  su b je c ts  o r  a sp ired  to  b e c om e  
s c ie n t is ts . G ir ls  w e r e  m o re  lik e ly  th an  b o y s  to  d isa g r e e  th a t s c h o o l  s c ie n c e  w a s  
e a s y  to  learn . G ir ls  a ls o  p re ferred  n o n  p h y s ic a l s c ie n c e  to p ic s .  (T h e s e  sam e  
f in d in g s  are r ep or ted  b y  Q u in n  and  L y o n s  ( 2 0 1 1 )  in  A u s tr a lia ) . U s in g  da ta  fr om  
P IS A , B u c ch e r i, A b t  G urber  and  B ru hw ile r  ( 2 0 1 1 )  fou n d  th e  e x p e c t e d  g en d e r  
d if fe r e n c e s  in  a tt itu d es  to  th e  d if fe ren t  s c ie n c e  su b je c ts  b e tw e e n  th e  g en d e r s  w e r e  
a ls o  r ep or ted  in  fo u r  c o un tr ie s  th a t th e y  s tu d ied  (K o r e a , F in lan d , A u s tr a lia  and  
Sw itz e r la n d ) .
A n  in v e s t ig a t io n  o f  a tt itu d es  u s in g  a  lo n g itu d in a l a pp ro a ch  fo rm s  th e  b a s is  o f  a  
sm a ll s tu d y  carr ied  o u t  b y  R e is s  (2 0 0 4 ) .  H e  w o rk ed  at o n e  n o n - s e le c t iv e  1 1 -1 6  
s c h o o l  in  so u th e rn  E n g la n d  and  fo l lo w e d  21  p u p ils  in  a  m ix e d  a tta inm en t  s c ie n c e  
g ro up  th rou gh ou t  th e ir  t im e  in  th e  s c h o o l.  H e  ca rr ied  o u t in te r v iew s  w ith  th e  
p u p ils  e a c h  y ea r  a s  w e l l  a s  le s s o n  o b se rv a t io n s , te a ch e r  in t e r v iew s  and  p a r en t  
in t e r v iew s  to  e x p lo r e  th e ir  a tt itu d es  tow a rd s  s c ie n c e  and  s c ie n c e  le s s o n s . F o r  fo u r  
o f  th e  p u p ils  h e  p r o d u c ed  an  in  d ep th  narra tiv e  o f  th e ir  ch a n g in g  a tt itu d es  
tow a rd s  s c ie n c e  o v e r  t im e . H e  fo u n d  th a t a ll fo u r  o f  th e s e  p u p ils  e n te r ed  th e  
s e c o n d a ry  s c h o o l  w ith  an  en th u s ia sm  fo r  s c ie n c e  w h ic h  d is s ip a te d  o v e r  th e  n e x t  
f iv e  y ea rs . O n e  o f  th e  m a in  in f lu en c e r s  o n  th e s e  p u p i l s ’ a tt itu d es  tow a r d s  s c ie n c e  
w a s  th e ir  te a ch e rs  ( s e e  la ter  s e c t io n  in  th is  C hap ter  fo r  m o r e  ab ou t te a ch e r  
in f lu e n c e s  o n  s tu d en t c h o ic e s ) .
T h e  im p a c t  o f  an  ex tracu rr icu la r  a c t iv it y  o n  p u p i ls ’ a tt itu d es  to  s c ie n c e  w a s  
in v e s t ig a te d  b y  B a rm b y  e t  a l. ( 2 0 0 8 )  in  th e ir  p a p e r  a b o u t th e  im p a ct  o f  th e  “L ab
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in  a  L orry” p ro je c t. T h e y  su r v e y e d  9 3 2  1 1 -1 4  y ea r  o ld  p u p ils  a b o u t  th e ir  a tt itu d es  
b o th  b e fo r e  and  a fter  th e y  w e r e  in v o lv e d  w ith  th e  p ro jec t. T h e y  a ls o  carr ied  o u t  
f o l l o w  up  in te r v iew s  w ith  4 4  p u p ils  at f iv e  s c h o o ls  in v o lv e d  w ith  th e  p ro jec t.  
T h e y  a g a in  fo u n d  th a t th er e  w a s  a  s t e a d y  d e c lin e  in  a tt itu d es  tow a rd s  s c ie n c e  a s  
p u p ils  g o t  o ld er  and  th a t th is  d e c lin e  w a s  m o r e  p ro n ou n c ed  fo r  g ir ls .
R e se a r c h  in to  a tt itu d es  tow a rd s  p articu lar  s c ie n c e  su b je c ts  ra ther  th an  ju s t  
s c ie n c e  a lto g e th e r  is  le s s  w id e ly  a v a ila b le . S p a u ll e t  al. ( 2 0 0 3  and  2 0 0 4 )  lo o k e d  
at a tt itu d es  tow a rd s  p h y s ic s  and  b io lo g y  w ith  b o th  s e c o n d a ry  p u p ils  and  
und erg radu a te s . U s in g  th e  sam e  q u e st io n n a ir e  th e y  su rv ey ed  1 3 9 5  s c h o o l  p u p ils  
(b o th  m a le  a nd  fem a le )  ( s e le c t e d  fr om  p u p ils  in  y e a r s  7  to  11 in  s ix  m ix e d  
c om p r eh en s iv e s  in  th e  N o r th  W e s t  o f  E n g lan d ) and  4 3 9  first y e a r  u n d e rg rad u a te s  
( s e le c t e d  fr om  E n g lis h ,  p h y s ic s  and  b io lo g y  s tu d en ts )  a b ou t th e ir  a tt itu d es  to  
a sp e c ts  o f  b io lo g y  and  p h y s ic s . T h is  w a s  a  c r o s s  s e c t io n a l ra ther  th an  a  
lo n g itu d in a l s tu d y . T h e y  fou n d  tha t p o s i t iv e  r e sp o n se s  to  l ik in g  p h y s ic s  d rop p ed  
fr om  64%  in  y e a r  7  to  2 9%  in  y e a r  11 w ith  a  c o r r e sp o n d in g  in c r ea se  in  th e  
n um b er  w h o  fo u n d  p h y s ic s  b o r in g . T h e re  w a s  a ls o  a  d rop  in  lik in g  b io lo g y  bu t  
o n ly  f r om  61%  in  y ea r  7  to  52%  in  y ea r  11 . P u p ils  th o u gh t  th a t b io lo g y  w a s  m o r e  
r e le v a n t  to  th e ir  e v e r y d a y  li f e  th a n  p h y s ic s  a nd  w a s  m o re  lik e ly  to  c on tr ib u te  to  
s o lu t io n s  to  en v ir o nm en ta l and  m ed ic a l p r o b lem s . T h e  E n g li s h  u n d e rg radu a te s  
th o u gh t  th a t p h y s ic s  w a s  le s s  a ttra c tiv e , le s s  in ter e st in g  and  le s s  l ik e ly  to  s o lv e  
p ro b lem s  th an  b io lo g y . A m o n g s t  th e  b io lo g y  u n d e rg radu a te s  th er e  w a s  a  sm a ll  
su b g ro up  w h o  a ls o  lik ed  p h y s ic s . G en e ra lly , h o w e v e r , th e  b io lo g y  
u nd erg radu a te s  th o u gh t  o f  p h y s ic s  as a  m a th em a tic a l su b je c t  th a t w a s  le s s  l ik e ly  
to  s o lv e  p ro b lem s  th an  b io lo g y .  A s  e x p e c te d , 95%  o f  th e  p h y s ic s  u n d e rg rad u a te s  
l ik ed  p h y s ic s .  In te r e s t in g ly , 4 8%  o f  th em  th o u gh t  th a t m a le s  w e r e  b e tte r  su ited  to  
p h y s ic s  th an  fem a le s  ( s e e  s e c t io n  la ter  in  th is  C h ap ter  o n  s te r e o ty p e s  fo r  fiirth er  
d is c u s s io n  o n  th is  to p ic ) .
A  r e c en t  a ttem p t at u s in g  a  su r v ey  th a t a lso  p r o v id e d  m o re  d e ta il  w a s  b y  B en n e tt  
and  H o g a r th  ( 2 0 0 9 ) .  T h e y  d e v is e d  a  su r v e y  in s trum en t a sk in g  a b o u t  b o th  s c h o o l  
s c ie n c e  and  s c ie n c e  o u t s id e  s c h o o l  tha t h ad  tw o  le v e ls  o f  q u e s t io n . T h e  le v e l  o n e  
q u e s t io n  w a s  a  s tra igh tfo rw a rd  s ta tem en t ( fo r  e x am p le  ‘I f  I h ad  a  c h o ic e  I w o u ld  
s tu d y  p h y s ic s ’)  to  w h ic h  th e  r e sp o n d en ts  a n sw er ed  a g r e e , n e ith er  a g r ee  n o r
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d isa g r e e  o r  d isa g r e e . T h e  le v e l  tw o  q u e s t io n  th en  a sk ed  r e sp o n d en ts  to  t ic k  a  
ran ge  o f  r e a so n s  und er  th e ir  fir s t  r e sp o n se . T h e  r esu lts  s h o w ed  that o v e ra ll  
p o s it iv e  a tt itu d es  to  s c h o o l  s c ie n c e  and  s c ie n c e  o u t s id e  o f  s c h o o l  d e c r ea sed  fr om  
a g e  11 to  a g e  16  w ith  fem a le s  b e in g  le s s  p o s i t iv e  th an  m a le s  th ro u gh ou t .  
A ttitu d e s  to  s c ie n c e  o u ts id e  o f  s c h o o l  w e r e  g e n e ra lly  m o r e  p o s i t iv e  th an  to  
s c h o o l  s c ie n c e .
R e se a r c h  o n  a tt itu d es  tow a rd s  s c ie n c e  in  o th er  c ou n tr ie s  h a s  fo u n d  s im ila r  r e su lts  
to  th o s e  r ep or ted  a b o v e  fo r  U K  p u p ils . F o r  e x am p le  J on e s  e t  a l. ( 2 0 0 0 )  and  
M ille r  e t  al. ( 2 0 0 6 )  w o rk in g  in  th e  U S  fou n d  th a t g ir ls  h a v e  a  le s s  p o s i t iv e  
attitu d e  tow a rd s  s c ie n c e  th an  b o y s . G ir ls  w e r e  fo u nd  to  b e  m o r e  p e o p le  
o r ien ta ted  s o , o f  th e  s c ie n c e s ,  fo u n d  b io lo g y  o f  m o re  in ter est to  th em . W h e n  th e y  
d id  lik e  s c ie n c e  g ir ls  d id  so  b e c a u s e  th e y  lik ed  th e  tea ch e rs  and  a ls o  th e  su b jec t  
m atter . W o rk  b y  B aram -T sab ar i a nd  Y a rd en  (2 0 0 8  and  2 0 1 1 )  in  I sr a e l a n d  th e  
U S  lo o k in g  a t q u e s t io n s  su bm itted  to  o n lin e  s c ie n c e  fo rum s  fo u n d  th a t g ir ls  
su bm itted  m o re  q u e s t io n s  a b o u t  b io lo g y  th an  b o y s  w h e r ea s  b o y s  su bm itted  m o re  
q u e s t io n s  a b o u t  p h y s ic a l s c ie n c e  to p ic s .
In  sum m ary , th e  litera tu re  o n  a tt itu d es  tow a rd s  s c ie n c e  and  p h y s ic s  r ep o r ts  th a t, 
in  g en e ra l, y o u n g  p e o p le ’s a tt itu d es  b e c om e  le s s  p o s i t iv e  a s  th e y  g e t  o ld e r  w ith  
th e  m o s t  rap id  d e c r ea se  in  p o s i t iv i t y  o c cu r r in g  d u r in g  s e c o n d a r y  ed u ca t io n . G ir ls  
are r ep or ted  a s  h a v in g  a  le s s  p o s i t iv e  a ttitud e  th an  b o y s . A tt itu d e s  tow a rd s  
p h y s ic s ,  in  particu lar , are a lso  fo u n d  to  b e  le s s  p o s it iv e  th a n  tow a rd s  o th er  
s c ie n c e s .  M a n y  fa c to r s  in f lu e n c e  th e se  a tt itu d es  in c lu d in g  te a ch e r s  a n d  cu ltu ra l 
and  s o c ia l  a s p e c t s  o f  h o w  s c ie n c e  is  v ie w e d . A tt itu d e s  tow a rd s  s c ie n c e  are  
c lo s e ly  l in k ed  to  w h e th e r  a  s tud en t c h o o s e s  to  p u rsu e  s tu d y in g  a  su b je c t  o r  n o t .  
T h e  n e x t  s e c t io n  e x p lo r e s  th e  c h o ic e  litera tu re  bu t o v e r la p s  w ith  th e  a ttitu d e  
litera tu re  w i l l  b e  o b s e rv ed .
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C h o ic e s
There  are m a n y  r e a so n s  w h y  g ir ls  d o  and  d o  n o t  c h o o s e  to  c o n tin u e  to  s tu d y  
p h y s ic s  p o s t  16 . H o lm eg a a rd  e t  a l. ( 2 0 1 2 ) ,  w h e n  d is c u s s in g  H ig h e r  E d u c a t io n  
c h o ic e s  in  g en e ra l, h ig h lig h te d  tha t c h o ic e  r e se a r ch  in  th is  area  c a n  b e  
c a te g o r is e d  in to  th ree  trad it ion s . B r it ish  c h o ic e  r e sea rch  lo o k s  at u n d e rs tan d in g  
h o w  a  s tu d en t’s b a ck g rou n d , e s p e c ia l ly  th e ir  s o c ia l  c la s s , c an  a ff e c t  c h o ic e s  and  
a c c e s s  to  H ig h e r  E du ca tion . T h is  r e se a r ch  u s e s  b o th  qu an tita tiv e  a n d  q u a lita t iv e  
m e th od s  ( fo r  e x am p le , q u an tita tiv e  su rv ey s  an d  narra tiv e s  (R ea y , D a v id  and  B a ll ,
2 0 0 5 ) ;  lo n g itu d in a l c a s e  s tu d ie s  (B r o o k s , 2 0 0 3 );  and  fo c u s  g r o u p s  (R ea d , A r ch er  
and  L ea th w o o d , 2 0 0 3 ) ) .  A m e r ic a n  c h o ic e  r e se a r ch  is  m a in ly  q u a n tita t iv e  and  
m ak e s  u s e  o f  c om p r eh en s iv e  c h o ic e  m o d e ls  ( fo r  e x am p le , E c c le s  e t  al. ( 1 9 8 3 ) )  
th a t in v e s t ig a te  h o w  e th n ic ity , g en d e r , s o c ia l  c la s s  and  p r io r  h ig h  s c h o o l  
tr a je c to r ie s  im p a c t  o n  c h o ic e s . T h e  tr ad ition  in  S ca n d in a v ia n  r e se a r ch  ( fo r  
ex am p le  th e  w o r k  o f  H o lm eg a a rd  e t  a l. and  B o e  e t  a l. ( 2 0 1 1 )  d e sc r ib ed  b e lo w )  is  
to  r e la te  s tu d en t c h o ic e s  to  th e ir  c o n s tru c t io n  o f  a ttrac tiv e  id e n t it ie s . T h e y  a r gu e  
th a t c h o ic e  is  s o c ia l ly  c o n s tr u c ted  in  s o c ie t y  in  g en e ra l. T h e se  tr ad it ion s  c a n  a ls o  
b e  fo u n d  in  c h o ic e  r e se a r ch  lo o k in g  at su b je c t  c h o ic e s  b e fo r e  H ig h e r  E d u ca t io n .
A s  d e sc r ib e d  b y  H o lm eg a a r d  e t  al. ( 2 0 1 2 ) ,  A m e r ic a n  r e se a r ch  o n  c h o ic e s  m ak e s  
e x te n s iv e  u s e  o f  c h o ic e  m o d e ls , o n e  o f  th e  m o s t  p op u la r  b e in g  th e  e x p e c ta n c y -  
v a lu e  m o d e l  o f  a c h ie v em en t  r e la ted  c h o ic e s  (E c c le s  e t  a l., 1 9 8 3 ) . T h is  m o d e l ,  
g ro u n d ed  in  s o c ia l  p s y c h o lo g y ,  h a s  b e e n  u s e d  to  in v e s t ig a te  en ro lm en t  in  c o l l e g e  
m a th em a tic s  and  E n g li s h  c o u r se s  (E c c le s ,  V id a  and  B arb er , 2 0 0 7 );  to  h ig h  s c h o o l  
c o u r se  en ro lm en t in  m a th em a tic s  and  s c ie n c e  (S im p k in s ,  D a v is -K e a n  and  E c c le s ,
2 0 0 6 ) ;  and  c h o ic e s  in  r e la t io n  to  p h y s ic a l s c ie n c e , e n g in e e r in g  and  a p p lied  
m a th em a tic s  (E c c le s  e t  a l., 1 9 9 9 )  to  g iv e  a  f e w  r e le v a n t  e x am p le s . T h e  
e x p e c ta n c e -v a lu e  th eo r y  is  b a s e d  o n  th e  id e a  th a t an  in d iv id u a l’s c h o ic e ,  
p e r s is te n c e  and  p er fo rm an ce  c a n  b e  e x p la in e d  b y  th e ir  b e l ie f s  a b o u t  h o w  w e l l  
th e y  w i l l  d o  in  a n  a c t iv it y  an d  th e  e x ten t  to  w h ic h  th e y  v a lu e  th a t a c t iv ity  
(W ig f ie ld  and  E c c le s ,  2 0 0 0 ) .  M o re  r e c en t ly , E c c le s  ( 2 0 0 9 )  has  c om e  to  th in k  o f  
id e n t it y  a s  a  m o t iv a t io n a l  c o n stru c t . T h is  th en  fo rm s  a  lin k  b e tw e e n  th is
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e x p e c ta n c y -v a lu e  m o d e l and  id en t ity  fo rm a tio n , a  c o n c ep t  th a t is  d is c u s s e d  in  
m ore  d e ta il  b y  B o e  e t al. ( 2 0 1 1 ) .
B o e  e t a l. ( 2 0 1 1 ) ,  w o rk in g  in  N o rw a y , d is c u s s  h o w  th e  v a r iou s  a sp e c t s  o f  th e  
e x p e c ta n c y -v a lu e  m o d e l are lin k ed  to  n o t  o n ly  id en t ity , bu t s e l f  c o n c e p t  and  th e  
s o c ie t y  a s  a  w h o le . T h e y  fo c u s  o n  f iv e  a sp e c t s  o f  th e  m o d e l and  r e la te  th em  to  
ST EM  ch o ic e s .
1. In te re s t e n jo ym en t  v a lu e
T hat y o u n g  p e o p le  h a v e  a  lo w  in te re st  in  s c h o o l  s c ie n c e  su b je c t s  and  
th a t b o y s  and  g ir ls  in te re sts  d if fe r
2 . A tta inm en t  v a lu e
T ha t m an y  y o u n g  p e o p le  c a n n o t  s e e  th em se lv e s  as ‘s c ie n c e  p e o p le ’ 
e s p e c ia l ly  y o u n g  w om e n  w h o  s e e  s c ie n c e  id en t it ie s  a s  n o t  a ttra c tiv e  to  
th em
3 . U t i l i t y  v a lu e
T hat S T EM  su b jec ts  c a n  b e  g a tek e ep e r s  to  ca reers  and  th a t th e  
h a rd n ess  o f  s c ie n c e  w i l l  b e  to le r a ted  i f  th e y  are u s e fu l fo r  th e  fu ture; 
h ow e v e r , g ir ls  e s p e c ia l ly  w o r ry  ab ou t  fa ilu re  ( th e y  h a v e  a  lo w e r  s e l f  
e f f ic a c y )
4 . E x p e c ta t io n  o f  s u c c e s s
T ha t p h y s ic a l s c ie n c e s  and  m a th em a tic s  are s e e n  a s  hard  and  
a ch ie v em en t  is  l in k e d  to  s e l f  e f f ic a c y
5 . R e la t iv e  c o s t
T ha t th e  p h y s ic a l s c ie n c e s  and  m a th em a tic s  h a v e  a  h ig h  c o s t  d u e  to  
d iff ic u lty . T h is  is  a  n e g a t iv e  a sp e c t  o f  c h o ic e .  G ir ls  a ls o  s e e  a  c o s t  in  
m a le  d om in a ted  areas
U s in g  th is  d is c u s s io n  o f  th e  E c c le s  e t  al. m o d e l , B o e  ( 2 0 1 2 )  fo u n d  th a t w h e n  
c h o o s in g  su b je c t  p ro g ram m es, th e  N o rw e g ia n  s tu d en ts  w an te d  o n e  th a t w o u ld  b e  
in te r e s t in g , m e an in g fu l  a nd  s e l f  r e a l is in g . O f  th e  f iv e  c om p o n en ts , u t il it y  v a lu e  
w a s  e sp e c ia l ly  im portan t fo r  s c ie n c e  s tu d en ts  and  w a s  h igh e r  fo r  g ir ls  th an  fo r  
b o y s .  L o o k in g  s p e c i f ic a l ly  at p h y s ic s  s tu d en ts , B o e  and  H en r ik se n  ( 2 0 1 3 ) ,  fo u n d  
th a t th e y  c o u ld  b e  c a te g o r ise d  in to  th ree  g r o u p in g s . T h e re  w e r e  th o s e  w h o  c h o s e
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p h y s ic s  fo r  b o th  in tr in s ic  and  e x tr in s ic  m o t iv e s  ( in te re s t, u t i l ity  v a lu e ,  
e x p e c ta t io n  o f  s u c c e s s  and  a  fit  to  p e r so n a l b e lie fs ) ;  th o s e  w h o  fo c u s e d  o n  
ex tr in s ic  m o t iv e s  (h ig h ly  v a lu in g  th e  u t il it y  v a lu e  o f  p h y s ic s  bu t h a v in g  a  lo w  
in ter est);  and  th o s e  w h o  c h o s e  it fo r  in tr in s ic  m o t iv e s  ( in te re s t, s e l f  r e a lisa t io n  
bu t lo w  in ter est  in  th e  u t il i ty  v a lu e ) .  T h e y  fo u n d  th a t m o r e  s tu d en ts  fr om  th e  
in tr in s ic  c a te g o ry  w e n t  o n  to  s tu d y  p h y s ic s  at u n iv e r s ity  th an  fr om  th e  o th er  tw o  
ca te g o r ie s  and  th a t th is  c a te g o r y  w a s  th e  o n e  w ith  f e w e s t  fem a le s  in  it.
P o s it io n in g  th e ir  w o r k  w ith in  th e  S ca n d in a v ia n  trad it ion , H o lm eg a a rd  e t  a l . ’s 
( 2 0 1 2 )  o w n  w o rk  o n  id en t ity  and  c h o ic e s  fo c u s e s  o n  tw o  a rea s. T h e se  a rea s  are  
th a t y o u n g  p e o p le  m ak e  free  c h o ic e s  b u t w ith  lim ita t io n s  and  th a t th e ir  c h o ic e  is  
an  in d iv id u a l r e sp o n s ib il it y  bu t o n e  th a t is  s o c ia l ly  em b edd ed . A  y o u n g  p e r s o n ’s 
c h o ic e  o f  w h a t  to  s tu d y  fo r  H ig h e r  E d u ca t io n  is  e x c it in g  bu t th ere  is  a n  a n x ie ty  
a b ou t m ak in g  th e  ‘r ig h t ’ c h o ic e . T h is  c h o ic e  is  m ad e  fr om  a c om b in a t io n  o f  
in te re sts  and  th a t th e  su b je c t  c h o s e n  w i l l  le a d  to  a  fu lf il l in g  ca reer . Y o u n g  p e o p le  
w an t to  c h o o s e  s om e th in g  fo r  th em se lv e s  b u t th e y  a ls o  w an t  tha t c h o ic e  to  b e  
m ea n in g fu l fo r  th e ir  fam ily  an d  fr ien d s . W h en  lo o k e d  at th ro u gh  th is  le n s , c h o ic e  
b e c om e s  part o f  th e  id en t ity  w o rk  th a t y o u n g  p e o p le  p a r tic ip a te  in .
C h o ic e s  l in k e d  to  fu tu r e  c a r e e r s
W oo ln o u g h  (1 9 9 4 )  p r o p o s e d  th a t c h o ic e s  w e r e  b a s e d  o n  th ree  fa c to r s  -  in  s c h o o l  
fa c to r s , o u t  o f  s c h o o l  fa c to r s  and  p e rson a lity . H o w  te a ch e r s  and  t e a c h in g  
in f lu e n c e  s tu d en ts ’ c h o ic e s  w i l l  b e  d is c u s s e d  la ter , a s  w i l l  p e r s o n a li ty  o r  id e n t ity  
d e v e lo pm en t . O n e  o f  th e  o u t  o f  s c h o o l  fa c to r s  th a t is  o f t e n  q u o ted  a s  in f lu e n c in g  
c h o ic e  is  th e  r e le v a n c e  o f  s c ie n c e  o r  p h y s ic s  to  a  fu tu re  career; s im ila r  to  th e  
u t il it y  v a lu e  o f  s c ie n c e  su b je c ts  id e n t if ie d  in  th e  E c c le s  e t  a l. ( 1 9 8 3 )  c h o ic e  
m od e l.
S tew a r t  ( 1 9 9 8 )  carr ied  o u t  a  sm a ll su rv ey  (1 2 8  s tu d en ts )  o f  s tu d en ts  w h o  h a d  
a lr e a d y  c h o s e n  to  s tu d y  A - le v e l  p h y s ic s ,  lo o k in g  at d if fe r e n c e s  in  a tta inm en t , 
a tt itu d e  to  and  o p in io n  o f  sy lla b u s  c o n ten t . S h e  fo u n d  th a t g ir ls  w h o  c h o s e  to
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s tu d y  A - le v e l  p h y s ic s  te n d ed  to  b e  h ig h e r  a tta in in g  th an  b o y s ,  w e r e  m a in ly  
s tu d y in g  p h y s ic s  a s  a n  a id  to  en ter in g  a  c a r in g  p r o fe s s io n  ( e .g . m e d ic in e )  and  
e n jo y e d  p h y s ic s  b e in g  tau g h t in  c o n te x t . W ill iam s  e t  a l . ’s  ( 2 0 0 3 )  w o r k  w ith  y e a r  
10  s tu d en ts  s h o w ed  th a t fo r  th o s e  w h o  fo u n d  p h y s ic s  b o r in g  th is  w a s  n o t  o n ly  
b e c a u s e  it w a s  hard  ( s e e  b e lo w )  bu t a lso  b e ca u s e  th e y  d id  n o t  f in d  th e  su b je c t  
r e le v a n t  to  e ith e r  th em se lv e s  o r  fo r  th e ir  fu tu re  ca reers .
T h e  s tu d en ts  w h o  p a r tic ip a ted  in  P ik e  and  D u n n e ’s ( 2 0 1 1 )  in t e r v iew s  m ad e  it 
c le a r  tha t th e ir  p o s t  16  c h o ic e s  h ad  b e e n  m ad e  b a s e d  o n  th e ir  fu tu re  ed u ca t io n a l  
and  c a re er  p a thw a y s  a s  w e l l  a s  th e ir  e x p e r ie n c e  o f  s e c o n d a ry  s c h o o l  p e d a g o g ie s  
and  th e  d if fe r en t ia t io n  o f  su b je c ts  b y  d if f ic u lty . T h e y  w e r e  n o t  w i l l in g  to  p u r su e  a  
su b je c t  i f  it d id  n o t  fit in to  th e ir  fu tu re  ed u ca t io n a l and  ca reer  p a thw a y . C le a v e s
( 2 0 0 5 )  a lso  fo u n d  th at th e  s tu d en ts  sh e  w o r k e d  w ith  m ad e  th e ir  fu tu re  s c ie n c e  
c h o ic e s  l in k ed  to  th e ir  k n ow le d g e  o f  s c ie n c e  ca reer s .
T h e  a sp ir a t io n  to  p u rsu e  a  ca reer  in  s c ie n c e  is  o f t e n  fo rm ed  at a n  e a r ly  a g e . T h e  
A SP IR E S  p ro je c t (D eW it t  e t a l.,  2 0 1 3 )  in v e s t ig a te d  th e  fo rm a tio n  o f  fu tu re  
s c ie n c e  a sp ir a t io n s  in  y e a r  6  p u p ils  in  E n g la n d . T h e y  fo u n d  th a t g ir ls , p u p i ls  o f  a  
m ix e d  e th n ic i ty  an d  p u p ils  w ith  a  lo w  cu ltu ra l c a p ita l h ad  lo w e r  a sp ir a tion s  in  
s c ie n c e  th an  o th e r  g r o up s  o f  p u p ils . T h e  a sp ir a t io n  to  p u rsu e  fu tu re  s tu d y  o f  
s c ie n c e  and  a  fu tu re  c a reer  w e r e  c lo s e ly  l in k e d  to  a tt itu d es  to  s c h o o l  s c ie n c e ,  
s c ie n c e  s e l f  c o n c e p t  and  pa ren ta l a tt itu d es . R e se a r ch  in  th e  U S  b y  T a i e t  al.
( 2 0 0 6 )  c o n f irm s  th a t e a r ly  a sp ira tion s  are lin k ed  to  fu tu re  s c ie n c e  s tu d y . T h e y  
fo u n d  tha t, i f  a t th e  a g e  o f  13 a  s tu d en t e x p e c te d  to  h a v e  a  s c ie n c e  c a re er  a t th e  
a g e  o f  3 0 , th e y  w e r e  1 .9  t im e s  m o r e  lik e ly  to  g e t  a  l i f e  s c ie n c e  d eg r e e  and  3 .4  
t im e s  m o r e  lik e ly  to  ea rn  a  p h y s ic a l s c ie n c e  d e g r e e  th a n  th o s e  s tu d en ts  w h o  d id  
n o t  h a v e  th e  sam e  a sp ira tion s .
In  sum m ary , in ten d ed  care er  c h o ic e  is  o f t e n  fo u n d  to  b e  a  d om in an t  fa c to r  in  
fu tu re  su b je c t  c h o ic e .  I f  a  c h i ld  h a s  fo rm ed  a n  a sp ir a tio n  to  p u rsu e  a  s c ie n t if ic  
ca reer  a t an  e a r ly  a g e  th en  th e y  are m or e  l ik e ly  to  c h o o s e  to  s tu d y  th e  s c ie n c e s  
la ter  in  th e ir  a c a d em ic  c a re er  th an  th o s e  w h o  d o  n o t  h o ld  th is  e a r ly  a sp ir a t io n .
B o e  e t al. ( 2 0 1 1 )  fo u n d  th a t am on g s t  N o rw e g ia n  s tu d en ts  w h o  c h o s e  to  s tu d y  
p h y s ic s ,  e s p e c ia l ly  g ir ls , m an y  o f  th em  c h o s e  it fo r  its  p e r c e iv e d  u t il it y  v a lu e ;  it
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w a s  s e e n  a s  a  g a tek e e p e r  su b je c t  that w a s  u s e fu l fo r  m an y  careers . H ow e v e r ,  
o n ly  a  sm a ll n um b er  o f  th o s e  w h o  c h o s e  p h y s ic s  fo r  th is  r e a s o n  w e n t  o n  to  s tu d y  
it a t d e g r e e  le v e l . T h e  m a jo r ity  o f  s tu d en ts  w h o  c h o s e  to  s tu d y  p h y s ic s  at 
u n iv e r s ity  n o t  o n ly  w an te d  a  fu tu re  ca reer  in  th e  area  bu t e n jo y ed  th e  su b je c t  as  
w e ll .
I n f lu e n c e s  o f  T e a ch e r s  a n d  T e a ch in g
A s  p o in te d  to  a b o v e  in  r e se a r ch  ab ou t w h y  s tu d en ts  d o  o r  d o  n o t  c h o o s e  to  s tu d y  
s c ie n c e  a nd /o r  p h y s ic s  p o s t  1 6 , an o th er  m a jor  fa c to r  id e n t if ie d  is  th e  in f lu e n c e  
th a t s ig n if ic a n t  o th er s , in c lu d in g  te a ch er s , h a v e  o n  th a t c h o ic e . It c a n  b e  a r g u ed  
b o th  th a t s tu d en ts  c h o o s e  to  c o n t in u e  to  s tu d y  a  su b je c t  i f  th e y  h a v e  an  in te r e s t  in  
th a t su b je c t  (a s  o u t lin e d  a b o v e )  and  th a t, in  s c h o o ls ,  it is  th e  te a ch e r s  w h o  are  th e  
m a in  p e o p le  w h o  w i l l  in f lu e n c e  w h e th e r  an  in ter e st  in  a  su b je c t  is  fo s te r e d  o r  
d im in ish ed . T h e  te a ch er  e f f e c t s  c a n  b e  lo o k e d  at fr om  tw o  d ir e c t io n s  -  o n e  th e  
t e a ch in g  te c h n iq u e s  u s e d  in  th e  le s s o n s  and  s e c o n d ly  th e  p e r so n a l in te ra c t io n s  
b e tw e e n  te a ch er s  and  p u p ils .
O sb o rn e  and  C o llin s  ( 2 0 0 1 )  in v e s t ig a te d  p u p i l s ’ v ie w s  o f  th e  s c ie n c e  cu rr icu lum .  
W hen  p u p ils  e x p r e s s  th e ir  v ie w s  ab o u t th e  s c ie n c e  cu r r icu lum  th e y  a ls o  te n d  to  
ex p r e s s  v ie w s  a b o u t h o w  a sp e c ts  o f  th a t cu r r icu lum  are tau gh t. O sb orn e  and  
C o llin s  u s e d  fo c u s  g r o u p s  to  r e se a r ch  p u p i ls ’ v ie w s .  T h e y  c o n d u c te d  2 0  fo c u s  
g ro u p s  w ith  1 4 4  16  y e ar  o ld s .  T h e y  c h o s e  to  u s e  fo c u s  g r o u p s , a lth o u gh  th e s e  
h ad  n o t  b e e n  u s e d  e x t e n s iv e ly  in  s c ie n c e  e d u c a t io n  r e se a rch  in  th e  p a s t , to  
r e se a rch  in s ig h t  in to  th e  e x p e r ie n c e ,  v ie w s  and  b e l ie f s  o f  p u p ils . T h e y  a r g u ed  th a t  
da ta  g a th er ed  fr om  fo c u s  g r ou p s  is  o f t e n  a  m o r e  a c cu ra te  r e f le c t io n  o f  in d iv id u a l  
v ie w s  a s  o p p o s e d  to  da ta  fr om  an  in d iv id u a l in te r v iew  w h e r e  th e  p u p i l b e in g  
in te r v iew ed  m a y  t e l l  a  ‘s to r y ’ to  p le a s e  th e  in te r v iew er .
T h e  p u p i ls  sa id  tha t th e ir  in te re st  in  s c ie n c e  c la s s e s  w a s  m a in ta in ed  b y  te a ch e r s  
w h o  m ad e  th e  le s s o n s  ‘f im ’, e ith e r  th rou gh  th e ir  m e th o d s , o r  p r e se n ta t io n  o f  
m ater ia l, o r  th rou gh  th e  o r g a n is a t io n  o f  w o r k  w h ic h  im m er s ed  p u p i ls  in  p ra c t ic a l
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a c t iv it ie s . G ir ls  a ls o  id e n t if ie d  th o se  te a ch e r s  w h o  d e v o te d  t im e  d u r in g  a le s s o n  
to  c la r if ic a t io n  o f  c o n ten t , and  th o s e  w h o  b u ilt  up  a  g o o d  r e la t io n sh ip  w ith  th e ir  
p u p ils  b y  g iv in g  o pp o r tun it ie s  to  ra ise  q u e s t io n s  a nd  d isc u s s  a sp e c t s  o f  s c ie n c e  as  
th o s e  w h o  m a in ta in ed  th e ir  in ter est . W eak e r  te a ch er s  w e r e  id e n t if ie d  a s  th o s e  
w h o  r e lie d  o n  ‘w r it in g  o n  th e  b o a r d ’ and  te x t  b o o k s .
In  th e ir  1 9 8 9  s tu d y , T ob in , D e a c o n  and  F raser  ( 1 9 8 9 )  u s e d  a  c a se  s tu d y  a p p ro ach  
to  in v e s t ig a te  an  e x am p le  o f ,  w h a t  th e y  id e n t if ie d  a s , e x em p la ry  p h y s ic s  te a c h in g  
in  a  H ig h  S c h o o l  in  P er th , A u s tra lia . T h e y  o b s e r v e d  o n e  tea ch e r  te a c h in g  h is  
grad e  11 p h y s ic s  c la s s  fo r  12  le s s o n s  and  th en  in te r v iew ed  s e le c t e d  s tu d en ts  and  
th e  te a ch er  a bou t th e  o b s e rv e d  le s s o n s .  A lth o u g h  th is  is  a  rep o rt o f  ju s t  o n e  
te a ch e r  and  h o w  h e  tau gh t h is  p h y s ic s  c la s s ,  it g iv e s  a  g o o d  star tin g  p o in t  fo r  
in v e s t ig a t in g  w h a t  a  g o o d  and  e f f e c t iv e  p h y s ic s  c la s s  lo o k s  lik e  and  th e  a c t iv it ie s  
th a t c o u ld  b e  u s e d  to  a c h ie v e  th is . O v era ll , fou r  p o in ts  w e r e  id e n t if ie d  b y  th e s e  
r esea rch e rs  a s  h a v in g  a n  im p ac t  o n  th e  stud en ts' lea rn in g . T h e se  w e re :
1. th e  tea ch er 's  b e l i e f  th a t s tu d en ts  sh o u ld  b e  m en ta lly  a c t iv e  in  o rd e r  to  
le a rn  w ith  u n d e rs ta nd in g
2 . th a t th e  te a ch e r  u s e d  s tr a teg ie s  to  fa c ilita te  s tu d en t u n d e rs tan d in g  o f  
p h y s ic s  c o n c ep ts
3 . th a t th e  e x tern a l e x am in a t io n  in f lu e n c e d  th e  im p lem en ta t io n  o f  th e  
cu r r icu lum
4 . th a t th e  le a rn in g  en v ir o nm en t  th a t p r ev a iled  in  th e  tea ch er 's  p h y s ic s  c la s s  
w a s  v ie w e d  fa v o u ra b ly  b y  s tu d en ts .
(T o b in , D e a c o n  and  F raser , 1 9 8 9 , p i 4 6 -1 4 8 )
N o  in -d ep th  d e ta ils  are g iv e n  o f  th e  s p e c i f ic  te a c h in g  s tr a te g ie s  u s e d  to  fa c ili ta te  
stu d en t u n d e rs ta nd in g  a s  h ig h lig h ted  in  p o in t  2 . T h e  o n ly  in d ic a t io n s  o f  th e s e  are  
tw o  c om m en ts  th a t th e  te a ch e r  en co u r a g ed  th e  s tu d en ts  to  w o rk  in d ep en d e n t ly  in  
sm a ll g r o u p s  and  tha t h e  u s e d  in v e s t ig a t iv e  e x p e r im en ta l  w ork .
S tud ie s  in  E u ro p ea n  c o u n tr ie s  h a v e  a ls o  lo o k e d  at th e  is su e  o f  p h y s ic s  te a c h in g  
and  p h y s ic s  te a ch e rs . T h e se  in c lu d e  w o rk  carr ied  o u t  in  N o rw a y  b y  A n g e l l  e t  a l. 
( 2 0 0 4 )  and  in  S w it z e r la n d  b y  L adub b e  e t  al. ( 2 0 0 0 ) .  In  th e ir  s tu d y  in  N o rw a y ,
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A n g e l l  e t  a l. ( 2 0 0 4 )  in v e s t ig a te d  p u p ils ' and  tea ch ers ' v ie w s  o f  p h y s ic s  and  
p h y s ic s  te a c h in g . T h e y  u s e d  a  c om b in a t io n  o f  q u e s t ion n a ir e s  a nd  fo c u s  g r o u p s  to  
ga th e r  th e ir  in fo rm a tion . T h e ir  q u e s t ion n a ir e s  w e r e  g iv e n  to  a  r a nd om  sam p le  o f  
grad e  12  and  13 p u p ils  s tu d y in g  p h y s ic s  (2 1 9 2  p u p ils ) ;  to  a  ran d om  sam p le  o f  a ll  
grad e  12  p u p ils  (1 4 8 7 ) ;  and  to  3 4 2  p h y s ic s  te a ch e r s  in  up p er  s e c o n d a r y  s c h o o ls .  
T h e  q u es t io n n a ir e s  c o n ta in ed  a  m ix tu r e  o f  o p e n  and  c lo s e d  q u e s t io n s . F o l lo w in g  
o n  fr om  th e  q u e s tio n n a ir es , fo c u s  g r o u p s  w ith  s e le c te d  grad e  12  and  13 p h y s ic s  
p u p ils  w e r e  c o n d u c ted . T h e se  fo c u s  g r o u p s  w e r e  s e gm en te d  a c co rd in g  to  g en d e r  
to  fa c ilita te  sh a r in g  o f  p e r c ep t io n s . O v e ra ll , th e y  fo u n d  th at p u p ils  fo u n d  p h y s ic s  
in te r e s t in g  bu t d em an d in g , fo rm a lis t ic  in  na tu re , b u t s t il l  d e sc r ib in g  th e  w o r ld .
G ir ls  h ad  d if fe r en t  d em and s  fr om  b o y s  a b o u t w h a t  h e lp e d  th e ir  u n d e rs ta n d in g  o f  
p h y s ic s ;  th e y  em p h a s is e d  c o n te x t  and  c o n n e c te d n e s s .  A l l  p u p i ls , b u t e s p e c ia l ly  
g ir ls , l ik ed  s tu d y in g  to p ic s  s u c h  as r e la t iv ity  and  a s tr o p h y s ic s . In  th e  a c tu a l  
c la s sr o om , a ll p u p i ls  in d ic a te d  th a t th e y  w o u ld  lik e  to  s e e  a  s tr on g er  em p h a s is  o n  
q u a lita t iv e  o r  c o n c ep tu a l a p p ro a ch e s  ( fo r  e x am p le , d is c u s s io n s  and  
d em on s tr a t io n s )  and  m ore  s tu d en t c en te r ed  te a c h in g  ( fo r  e x am p le , u s in g  p u p ils ' 
su g g e s t io n s  in  th e  le s s o n s , le t tin g  p u p ils  c h o o s e  p ro b lem s  and  m e th o d s  in  
ex p e r im en ts , g roup  p r o b lem  s o lv in g , p r o je c t  w o rk ). T h e y  a lso  in d ic a ted  th a t  
v a r ie ty  w a s  e s s e n t ia l fo r  g o o d  te a ch in g . A lth o u g h  th ere  w a s  n o t  m u ch  d if fe r e n c e  
b e tw e e n  g ir ls  a n d  b o y s  in  th is  r e sea rch , g ir ls  d id  s h o w  a  h igh er  p r e fe r en c e  fo r  a ll  
o f  th e  a b o v e  a nd  a ls o  'c oo kb o ok ' e x p e r im en ta t io n . T h e se  r e su lts  c am e  m a in ly  
fr om  th e  q u es t io n n a ir e s  w ith  th e  fo c u s  g r o u p s  b e in g  u s e d  a s  a  tr ia n g u la t io n  
m eth od . N o  d e ta ils  o f  th e  d e sc r ip t io n s  g iv e n  to  e x p la in  th e  q u es t io n n a ir e  a n sw er s  
w e re  g iv en .
In  Sw itz e r la n d , L adubb e  e t  al. ( 2 0 0 0 )  ca rr ied  o u t  a  q u a s i- e x p e r im en ta l s tu d y  
lo o k in g  at b o th  te a ch in g  s tra te g ie s  a nd  te a ch e r  b eh a v io u r  in  p h y s ic s .  T h e ir  s tu d y  
w a s  w ith  s tu d en ts  in  up p er  s e c o n d a ry  s c h o o ls  w h o  w er e  a ll tau gh t  b y  te a ch e r s  
w ith  M a ste r s  d e g r e e s  in  p h y s ic s , m a th em a tic s  o r  s c ie n c e  bu t o n ly  b a s ic  e d u c a t io n  
q u a lif ic a t io n s . T h e y  c h o s e  a  p o s it iv is t  a p p ro ach  to  th e ir  s tu d y  a s  th e y  fe lt  th is  
w o u ld  b e  m o s t  a c cep ta b le  to  te a ch e r s  tra in ed  in  th e  p h y s ic a l s c ie n c e s .  T h e  c o r e  
o f  th e ir  in v e s t ig a t io n  w a s  a  ran ge  o f  c la s s r o om  in te r v en t io n s  and  in v o lv e d  2 5
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te a ch e rs  and  ab ou t  6 0 0  s tu d en ts . T h e  q u a s i-e x p e r im en ta l a p p roa ch  c o n s is t e d  o f  
fo u r  g r ou p in g s  o f  te a ch e r s  a nd  th e ir  c la s s e s :
G roup  1 fu l l  in v o lv em en t  w ith  tra in in g  a nd  d e v e lo pm en t  o f
m a ter ia ls  fo r  te a ch e rs  
G roup  2  u s e  o f  m a ter ia ls  a nd  tr a in in g  fo r  te a ch e r s
G roup  3 u s e  o f  m a ter ia ls  b u t n o  tra in in g  fo r  te a ch e rs
G roup  4  c o n tr o l
T o  te s t  th e  in te r v en t io n s , th e y  d id  a  p r e lim in a ry  s u r v e y  w ith  a ll  th e  s tu d en ts , g a v e  
te s ts  at th e  en d  o f  th e  to p ic  u n its  c o v e r e d  b y  th e  in te r v en t io n  and  g a v e  a ll  
s tu d en ts  and  te a ch e rs  a  f in a l su rvey . O v e ra ll , th e y  fo u n d  th a t g ir ls' a t t itu d es  to  
p h y s ic s  c o u ld  b e  im p ro v ed  b y  a  c o l le c t io n  o f  te a c h in g  s tr a te g ie s . T h e  m o s t  
e f f e c t iv e  w e r e  in te g ra t io n  o f  in d iv id u a l p r e co n c e p t io n s , s tu d en t-o r ien ta t ion ,  
p h y s ic s  a s  a n  e x p e r ie n c e , s tu d en t d is c u s s io n  and  u s in g  e v e r y d a y  p h y s ic s  a s  
ex am p le s . T h e y  a ls o  lo o k e d  at te a ch e r -p u p il in te ra c t io n . T h e ir  r e su lts  in d ic a te  
th a t a  p h y s ic s  tea ch e r  h a s  a k e y  r o le  to  p la y  in  a ll s tud en ts' a tt itu d es  and  
a c h ie v em en ts  in  p h y s ic s ,  n o t  ju s t  fo r  g ir ls . T h e y  fo u n d  th a t th ere  w a s  s om e  
e v id e n c e  from  tea ch e r  q u e s t ion n a ir e s  and  in te r v iew s  th a t du r in g  tr a in in g  fo r  th e  
im p lem en ta t io n  o f  th e  c la s s r o om  in ter v en t io n s , te a ch e rs  in c r ea s ed  th e ir  
k n ow le d g e  o f  and  s e n s it iv it y  to  g en d e r  is su e s . T h e se  c am e  in to  p la y  w h e n  
im p lem en tin g  th e  te a c h in g  s tr a te g ie s  in v o lv e d  in  th e  in te r v en t io n s .
M u ch  o f  th e  e a r ly  r e se a r ch  ab ou t te a ch er -s tu d en t  in ter a c t io n s  h a s  b e e n  fo c u s e d  
o n  th e  t im e  sp en t  b y  th e  te a ch er  w ith  e a ch  s tu d en t. In  a  m e ta  a n a ly s is  o f  r e se a r ch  
ab ou t th e  t im e  te a ch e r s  sp en t  w ith  s tu d en ts  in  a ll  su b je c ts , K e l ly  ( 1 9 8 8 )  fo u n d  
that, o n  a v era g e , te a ch er s  sp en t  4 4%  o f  th e ir  t im e  w ith  g ir ls  and  56%  w ith  b o y s  
w ith  th e  b ig g e s t  d if fe r e n c e s  in  t im e  b e in g  o b s e rv e d  in  s c ie n c e  and  s o c ia l  s c ie n c e  
su b je c ts . H ow ev e r , it is  n o t  ju s t  th e  t im e  th a t a  te a ch er  sp en d s  w ith  a  p u p i l th a t  
ca n  in f lu e n c e  h o w  th e y  f e e l  a b o u t a  su b je c t  b u t th e  m o r e  p e r so n a l in te r a c t io n s  
th a t ta k e  p la c e  b o th  in s id e  and  o u t s id e  o f  th e  c la s sr o om .
In  2 0 0 5  K r o gh  and  T h om sen  (2 0 0 5 )  r ep orted  o n  part o f  a  la r ge , lo n g itu d in a l  
s tu d y  o f  p h y s ic s  in  th e  D a n is h  up p er  s e c o n d a ry  s c h o o l  s y s tem . T h e y  r ep o r ted  o n
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p h a se  2  o f  th e  s tu d y  w h e r e  7 8 9  s tu d en ts  w e r e  s e le c te d  to  c om p le te  a  
q u es t io n n a ir e  o n  ‘P o s s ib le  in f lu e n c e s  in  s tu d en ts ’ a tt itu d es  tow ard s  p h y s ic s  and  
c h o ic e  o f  A - le v e l  p h y s ic s ’. T h e  su r v ey  w a s  g iv e n  w h e n  s tu d en ts  h ad  ju s t  d e c id e d  
w h ic h  su b je c ts  th e y  w o u ld  ta k e  fo r  A - le v e l .  4 5  o f  th e s e  s tud en ts  w e r e  
in t e r v iew ed , u s in g  s em i-s tru c tu r ed  in t e r v iew s , to  c o lle c t  su p p or t in g  e v id e n c e .  
T he ir  s tu d y  s h o w ed  th a t s tu d en ts  w o u ld  lik e  th e ir  te a ch e r s  to  ta k e  m ore  in ter est  
in  th em  a s  p e r so n s , fo r  e x am p le , b y  u s in g  le s s  tr a n sa c t io n a l c om m u n ic a t io n  
s ty le s  and  s im p ly  b y  b e in g  m o re  o f f  ta sk  in  th e  c la s sr o om .
T h e  r e la t io n sh ip  b e tw e e n  s tu d en ts ’ a tt itu d es  to  s c ie n c e  a nd  te a ch e rs  ta k in g  an  
in te r e st  in  th em  as  p e r so n s  is  a ls o  r ep or ted  in  W u b b e ls  and  B r e k e lm an s  ( 1 9 9 7 ) .  
W ub b e ls , C re to n  and  H o o ym a y e r s  ( 1 9 8 5  c ite d  in  W u b b e ls  and  L e v y , 1 9 9 3 )  
d e v e lo p e d  a  m o d e l to  m ap  te a ch er  in te rp e r so n a l b eh a v io u r  b a se d  o n  a  m o d e l  
u s e d  in  c lin ic a l p s y c h o lo g y  and  p sy c h o th e ra p y ,  o r ig in a lly  d e v e lo p e d  b y  L ea r y  in  
1 9 5 7 . T h is  m o d e l h a s  e ig h t  d if fe ren t  b eh a v io u ra l a sp e c ts :  le ad e r sh ip , 
h e lp fu l/f r ie n d ly ,  u n d e rs tan d in g , s tu d en t r e s p o n s ib ili ty  and  fr e ed om , u n cer ta in , 
d is s a t is f ie d , a dm on ish in g  and  str ic t. A n  in s trum en t to  m ea su r e  s tu d en ts ’ and  
t e a c h e r s ’ p e r c ep t io n s  o f  in terp e rson a l te a ch e r  b eh a v io u r  w a s  d e v e lo p e d  b y  
W ubb e ls  and  L e v y  (1 9 9 3 )  b a s ed  o n  e x te n s iv e  in te r v iew s  w ith  s tu d en ts  a b ou t  
th e ir  p e r c e p t io n s  o f  th e  tea ch er . T h is  in s trum en t g iv e s  s c o r e s  fo r  e a c h  o f  th e  e ig h t  
te a ch e r  b eh a v io u r s  b a se d  o n  r e sp o n se s  to  q u e s t io n s , u s in g  a  f iv e  p o in t  s c a le .  
W ub b e ls  and  L e v y  rep ort th a t fo r  c la s s e s  to  b e  e f f e c t iv e  th e y  sh o u ld  b e c om e  
m ore  s tu d en t cen tr ed , th a t te a ch er s  sh o u ld  g iv e  th e ir  s tu d en ts  m o r e  r e sp o n s ib il it y  
and  a c t in  an  u n d e rs tan d in g  w a y .
F ish e r  and  R ick a rd s  ( 1 9 9 8 )  u s e d  th e  sam e  m o d e l an d  a  v e r y  s im ila r  q u es t io n n a ir e  
to  in v e s t ig a te  te a ch er -s tu d en t in te rp e r so n a l b eh a v io u r  and  stu d en t a ttitu d e  to  
m a th em a tic s  in  A u s tr a lia  (2 1  te a ch e r s  in  9  s c h o o ls  and  4 0 5  s tu d en ts  in  g r a d e s  8 ,
9  and  1 0 ). S tud en t a ttitu d es  to  m a th em a tic s  ten d ed  to  b e  h ig h e r  in  c la s s r o om s  
w h er e  th e  s tu d en ts  p e r c e iv e d  g r ea ter  lead e rsh ip  a nd  h e lp fu l/ f r ie n d ly  b e h a v io u r  in  
th e ir  te a ch e rs . A  b e tte r  a ttitud e  to  th e  su b je c t  is  s e e n  a s  a n  in d ic a t io n  that  
s tu d en ts  w i l l  b e  m o re  w i l l in g  t o  c o n t in u e  to  s tu d y  th e  su b je c t  p o s t  16  ( s e e  s e c t io n  
o n  c h o ic e s ) .  F ish e r  and  R ick a rd s  f e e l  th a t th e  a s s e s sm en t  o f  in terp e rson a l  
b eh a v io u r s  c o u ld  b e  a s  im portan t a s  t e a ch e r  p e r so n a lity  tra its  and  te a c h in g  s ty le
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in  d e sc r ib in g  an  e f f e c t iv e  m a th em a tic s  te a ch e r . Further  r esea rch  u s in g  th e  m o d e l  
and  q u es t io n n a ir e  w a s  c o n d u c t ed  b y  L e v y  e t  al. in  2 0 0 3 .  T h e y  c arr ied  o u t  a  
s u rv ey  o f  3 0 2 3  s tu d en ts  and  7 4  te a ch er s  in  1 6 8  c la s s e s  in  7  s e c o n d a ry  s c h o o ls  in  
W ash in g to n  D C . T h e y  fo u n d  th a t 10%  o f  th e  v a r ian c e  in  s tu d en t p e r c e p t io n  o f  
te a ch e r s  c o u ld  b e  e x p la in ed  b y  s tu d en t and  te a ch e r  g en d e r  and  e th n ic ity , s tu d en t  
a g e , c la s s  s iz e , th e  su b jec t  tau gh t and  th e  e x p e r ie n c e  o f  th e  tea ch er . M o re  
r ese a r ch  is  n e ed ed  in to  th e s e  a rea s , s p e c i f ic a l ly  in  p h y s ic s , i f  m or e  is  to  b e  
u n d er s to o d  o f  th e  c om p le x  and  in te r a c t iv e  na tu re  o f  s tu d en ts ’ p e r c e p t io n s  o f  
te a ch e rs  and  th e  le a rn in g  en v ir o nm en t .
In  sum m ary , th e  b o d y  o f  r e sea rch  r e v iew e d  in  th is  s e c t io n  d em on s tr a te s  h o w  
im portan t a  te a ch er  and  th e ir  te a ch in g  c a n  b e  in  in f lu e n c in g  a  p u p i l ’s a tt itu d e  
tow a rd s  th e ir  su b je c t  and  th e ir  fu tu re  c h o ic e  a s  to  w h e th e r  to  s tu d y  th a t su b je c t  o r  
no t . P u p ils  r ep ort th a t th e y  e n jo y  le s s o n s  th a t are  f im  and  w h er e  th e y  ca rry  o u t  a  
v a r ie ty  o f  a c t iv it ie s  th a t are  s tu d en t f o c u s e d  in c lu d in g  o pp o r tun it ie s  to  d is c u s s  th e  
su b je c t  c o n ten t . P u p ils  a pp re c ia te  it w h e n  te a ch e r s  ta k e  t im e  to  c la r i fy  th e  c o n ten t  
w h ic h  a llo w s  th em  to  u n d erstand  th e  c o n c e p ts  b e in g  p r e sen ted . P u p ils  r ep o r t th a t  
th e ir  b e s t  te a ch er s  are th e  o n e s  w h o  b u ild  up  a  g o o d  r e la t ion sh ip  w ith  th e ir  p u p ils  
and  are  in te r e s ted  in  th e ir  p u p ils  a s  p e o p le . It is  w ith  th e s e  tea ch e rs  a n d  in  th e s e  
le s s o n s  th a t p u p ils  f in d  an  en jo ym en t  o f  th e  su b je c t  and  d e c id e  w h e th e r  o r  n o t  to  
pu rsu e  th a t su b je c t  further.
A d d it io n a lly , it is  n o t  o n ly  in d iv id u a l te a ch e r s  bu t th e  w h o le  s c h o o l  e th o s  th a t  
ca n  in f lu e n c e  th e  u p ta k e  o f  su b je c ts  p o s t - 16 . R ep or t in g  o n  th e ir  s tu d y  in to  p o s t  
16  p h y s ic s  and  c h em is tr y  u p tak e , B en n e tt  a n d  h e r  c o  w o rk e rs  (H am p d en -  
T h om p son , L u bb en  and  B en n e tt ,  2 0 1 1  and  B en n e tt , L u bb en  and  H am pd en -  
T h om p son , 2 0 1 3 )  d e sc r ib e  th e  fa c to r s  th e y  fo u n d  a t s c h o o ls  w h e r e  u p ta k e  w a s  
th e  h ig h e s t . T h e y  fo u n d  th e  h ig h e s t  u p ta k e  at s c h o o ls  w h e r e  th ere  w a s  a  p o s i t iv e  
s c h o o l  e th o s  tow ard s  p h y s ic s  and  ch em is tr y , w h e r e  th ere  w a s  s ta b le  
m an a g em en t , w h e r e  th ere  w a s  a  d iv e r se  G C SE  o ffe r ,  w h e r e  th ere  w e r e  s p e c ia l is t  
p h y s ic s  te a ch e rs , w h e r e  e x am  g ra d e s  n e c e s s a r y  fo r  p r o g r e s s io n  w e r e  at g r ad e  B  
or  a b o v e ,  w h ic h  o ff e r ed  su b je c t  s p e c if ic  c a re er s  a d v ic e ,  stru c tu red  w o rk  
e x p e r ie n c e  and  ex tr a  cu rr icu lum  career  e x p e r ie n c e s ,  and  w h er e  p u p ils  w e r e  
e n co u r a g ed  to  b e  am b it io u s  and  em p ow e r e d .  H ow e v e r , th e y  d id  n o t  ta k e  a c c o u n t
3 5
o f  th e  s o c io e c o n om ic  m ak e  up  o f  th e  s c h o o ls  o r  th e  e th n ic i ty  o f  th e  p u p ils  w h ic h  
c o u ld  h av e  in f lu e n c e  o n  h o w  th e  s c h o o l  e th o s  d e v e lo p e d .
I n f lu e n c e s  o f  O th e r s
M ov in g  a w a y  fr om  te a ch e r s  a nd  to  o th er  s ig n if ic a n t  p e o p le , S jaa stad  ( 2 0 1 1 )  
r ep or ted  fr om  h is  w o r k  w ith  5 0 7 7  N o rw e g ia n  und e rg radu a te s  th a t paren ta l 
in f lu e n c e  w a s  r ep or ted  b y  22%  o f  r e sp o n d en ts  a s  h a v in g  p la y e d  a  r o le  in  th e ir  
su b je c t  c h o ic e . W o rk  in  th e  U S  b y  T en en b aum  and  L eap er  ( 2 0 0 3 )  and  B h an o t  
and  J o v a n o v ic  ( 2 0 0 9 )  in v e s t ig a te d  th e  lin k s  b e tw e e n  p a r en ta l b e h a v io u r s  and  
b e l ie f s  and  c h i ld r e n ’s s c ie n c e  in ter e sts  and  a b il it ie s .  L o o k in g  a t c o n v e r s a t io n  
w ith in  th e  fam ily , T en en b aum  a nd  L ea p er  fo u n d  th a t p a ren ts  o f  d au gh te rs  
b e l ie v e d  th a t th e ir  ch ild  w a s  le s s  in te r e s ted  in  s c ie n c e  th an  p a r en ts  o f  b o y s  and  
th a t s c ie n c e  w a s  m o r e  d if f ic u lt  fo r  g ir ls  th an  b o y s .  T h e se  b e l ie f s  w e r e  fo u n d  to  
p red ic t th e  ch ild r en ’s in ter est  in  s c ie n c e  s in c e  th e  p aren ts  tr an sm itted  th e s e  
b e l ie f s  to  th e ir  ch ild ren . B h an o t  and  J o v a n o v ic  ( 2 0 0 9 )  fo u n d  that p a r en ts  o f  b o y s  
b e l ie v e d  th a t th e y  h ad  a  h ig h e r  a b il ity  in  s c ie n c e  and  th a t s c ie n c e  w a s  m o r e  
im portan t fo r  th em  in  th e  lo n g  run. F o r  g ir ls , it w a s  m o th er s  w h o  h a d  th e  g r ea te s t  
in f lu e n c e  o n  th e ir  d au gh ter s . G ir ls  w e r e  fo u n d  to  h a v e  a  m o r e  p o s i t iv e  a tt itu d e  to  
s c ie n c e  w h e n  th e y  h ad  d is c u s s io n s  w ith  th e ir  m o th e r s  a b ou t th e  im portan t o f  
sc ie n c e .
T h e  in f lu e n c e  o f  fa m ily  o n  th e  d e c is io n  to  b e c om e  s c ie n t is ts  w a s  a ls o  o b s e rv e d  
b y  G ilb er t and  C a lv e r t  ( 2 0 0 3 )  in  th e ir  w o r k  in  N e w  Z ea land . T h e  f iv e  w om e n  
s c ie n t is ts  w h om  th e y  in te r v iew ed  a ll  r ep or ted  th a t th e ir  m o th e rs  h ad  in f lu e n c e d  
th e ir  c h o ic e  to  s tu d y  s c ie n c e . M o s t  o f  th em  a ls o  c om m en te d  th a t th e y  w a n te d  to  
b e  lik e  th e ir  fa th ers  bu t a ls o  to  h av e  a  fu lle r  r o le  w ith in  th e ir  fa m ily  a s  th e ir  
m o th e rs  d id .
T h e  in f lu e n c e  o f  p e e r s  m u st  n o t  b e  fo r g o tten . S tak e  and  N ic k e n s  ( 2 0 0 5 )  r ep o r ted  
th a t g ir ls  te n d ed  to  h a v e  le s s  p e e r  su pp o rt fo r  th e ir  s c ie n c e  in te r e s ts  th an  d id  
b o y s . In  th e ir  w o r k  w ith  161  f em a le  and  163  ‘g i f t e d ’ U S  h ig h  s c h o o l  s tu d en ts
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w h o  to o k  part in  a  s c ie n c e  sum m er  p ro g ram m e  th e y  fo u n d  tha t s tu d en ts  w h o  
r ep or ted  h a v in g  p o s i t iv e  s c ie n c e  p e e r  r e la t io n sh ip s  w e r e  a s so c ia te d  w ith  m o re  
p o s i t iv e  im a g e s  o f  th em se lv e s  a s  s c ie n t is ts .
A  r e c e n t  w id e  s c a le  p ro jec t  lo o k in g  at p a r tic ip a t ion  in  m a th em a tic s  and  p h y s ic s  
(U PM A P  -  U nd er s ta n d in g  P a r t ic ip a tio n  in  M a th em a tic s  and  P h y s ic s )  h a s  s ta r ted  
to  rep ort f in d in g s  fr om  b o th  its  q u an tita tiv e  and  q u a lita t iv e  strand s. A lth o u g h  th e  
p ro je c t  in v e s t ig a te d  a tt itu d es  to  and  c h o ic e s  a b o u t th e s e  tw o  su b je c ts  to g e th e r ,  
th e  la r g e  r ese a r ch  b a se  a l lo w s  f in d in g s  to  b e  r ep or ted  sep a ra te ly  fo r  e a ch  su b je c t . 
R ep o r t in g  o n  o n e  o f  th e  q u a lita t iv e  strand s o f  th e  U PM A P  p ro je c t , R o dd , R e is s  
and  M u jtaba  (2 0 1 2 )  fo u n d  tha t p h y s ic s  u n d e rg radu a te s  r ep o rted  th a t th e y  h ad  
c om e  to  p h y s ic s  b e c a u s e  o f  a  r e la t io n sh ip  w ith  k e y  p e o p le  in  th e ir  p a s t . R o d d ,  
R e is s  and  M u jtab a  sp e cu la te  th a t th is  m a y  b e  d if fe r en t  from  th o s e  w h o  c h o o s e  
h um an it ie s . T h e y  s u g g e s t  th a t in , fo r  e x am p le , E n g lis h ,  s tu d en ts  d e v e lo p  a  d e ep  
in v o lv em en t  w ith  th e ir  fa v ou r ite  liter a ry  ch a ra cter s . T h e se  cha ra cter s  b e c om e  
part o f  th em  and  th e  s tu d en ts  start to  th in k  and  f e e l  a s  th e s e  cha ra cter s  w o u ld . In  
p h y s ic s ,  it is  a c tu a l p e o p le ,  n o t  f ic t io n a l ch a rac ter s  th a t fo rm  th e se  r e la t io n sh ip s .
In  sum m ary , th e  r esea rch  s h o w s  th a t p a r en ts , p e e r s  and  o th er  adu lts  c a n  a ll  b e  
s ig n if ic a n t  in  in f lu e n c in g  p u p i l s ’ fu tu re  su b je c t  c h o ic e s .  F o r  g ir ls , th e  e v id e n c e  
s h o w s  th a t m o th er s  c an  b e  p a r t icu la r ly  s ig n if ic a n t .
T h e  Im a g e  o f  P h y s ic s
W h en  p u p ils  are  a sk ed  to  d e scr ib e  a  p h y s ic is t ,  o r  a  s c ie n t is t ,  th e  g en e ra l r e s p o n se  
h a s  b e e n  th a t th e y  are a W h ite , m id d le  c la s s  m a le . W h e n  a sk e d  to  ta lk  a b o u t  th e  
su b je c t  p h y s ic s , th e  r e sp o n se  h a s  b e e n  th a t it is  a  m a s c u lin e  su b je c t  th a t is  hard . 
T h e se  are th e  c om m o n ly  h e ld , s te r e o ty p ic a l v ie w s  o f  s c ie n c e  and  s c ie n t is t s  and  in  
par ticu la r  p h y s ic s  a n d  p h y s ic is ts . R y a n  (2 0 1 1 )  c a lls  th e s e  v ie w s  ‘c o m m o n s e n s e ’ 
id e a s  a b o u t  su b jec ts  tha t p rod u ce  and  r ep ro d u c e  th e  g en d e r ed  u n d e rs ta n d in g s  
a bou t w h a t  is  app rop ria te  and  na tu ra l fo r  m a le  and  f em a le  in te r e s ts  and  su b je c t  
c h o ic e s .
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F o r  m an y  y ea rs , th e  p h y s ic a l s c ie n c e s  and  m a th em a tic s  h a v e  b e e n  p e r c e iv e d  as  
b e in g  m a s c u l in e  and  th e  arts a s  b e in g  fem in in e . T h is  is  c le a r ly  d e sc r ib e d  a s  a  
b in a ry  d ic h o tom y  b y  F ran c is  ( 2 0 0 0 )  e .g .
m a le fem a le
r a tio n a lity em o tio n
o b je c t iv it y su b je c t iv i ty
s c ie n c e nature
hard so ft
th e  s c ie n c e s th e  arts
T h e se  id e a s  a b ou t w h a t  is  ‘n a tu ra l’ fo r  b o y s  and  g ir ls  are  fo rm ed  a t an  e a r ly  a g e .  
In  o n e  p a p e r  fr om  th e  r ec en t  A S P IR E S  p ro jec t, A rch er  e t  a l. ( 2 0 1 3 )  lo o k e d  at 
p r im a ry  s c h o o l  g ir ls  a nd  th e ir  p a r e n ts ’ c o n s tru c t io n s  o f  s c ie n c e  a sp ir a tion s . T h e se  
r e su lts  w e r e  fr om  p h a se  o n e  o f  th e  p ro je c t w h e r e  9 3 1 9  y ea r  6  p u p ils  (5 0 .6%  b o y s  
and  4 9 .3%  g ir ls )  a c r o s s  E n g la n d  w e r e  su rv ey ed . S u pp o r tin g  e v id e n c e  c am e  from  
1 7 0  in te r v iew s  w ith  7 8  p a r en ts  and  9 2  p u p ils  fr om  11 s c h o o ls . T h e ir  r e su lts  
s h o w ed  th a t g ir ls  c o n s tru c ted  s c ie n c e  ca reers  a s  m a s c u lin e  and  in c om p a t ib le  w ith  
th e ir  p e r fo rm an ce s  o f  p o p u la r  fem in in ity . T h is  m ean t  tha t th e y  fo u n d  s c ie n c e  
a sp ira tion s  u n th in k ab le . T h e se  p e r c ep t io n s  w e r e  e x a c e rb a te d  b y  s o c ia l  c la s s  w ith  
w o r k in g  c la s s  g ir ls  h a v in g  th e  m o s t  n e g a t iv e  c o n s tru c t io n s .
S te r e o ty p ic a l v ie w s  are lin k e d  to  im a g e s  o f  s e l f . B r e a k w e ll e t  a l. ( 2 0 0 3 )  fo u n d  in  
th e ir  s tu d y  o f  1 1 4 0  U K  1 1 -1 6  y e a r  o ld s  ( 5 7 0  b o y s  and  5 7 0  g ir ls )  th a t th e  r ep o r ted  
im a g e  o f  a  g ir l w h o  lik ed  s c ie n c e  w a s  o f  o n e  th a t w a s  le s s  fem in in e  th an  
‘n o rm a l’. T h e  n o t io n  th a t l ik in g  s c ie n c e  a n d /o r  p h y s ic s  is  le s s  s im ila r  to  m o s t  
y o u n g  p e o p le ’s s e l f  im a g e  is  a ls o  th e  b a s is  fo r  th e  w o r k  in  G erm an y  and  H o lla n d  
b y  H an n o v e r  and  K e s s le s  ( 2 0 0 4 ) ,  K e s s e ls  e t  al. ( 2 0 0 6 )  and  T a co n is  a n d  K e s s e l s  
( 2 0 0 9 ) .  H an n o v e r  and  K e s s e ls  ( 2 0 0 4 )  r ep or ted  th a t s c ie n c e  and  m a th em a tic s  
s tu d en ts  w e r e  m a tch ed  w ith  th e  le a s t- lik ed  su b je c t  p ro to ty p ic a l s tu d en t fo r  th e
tVi t h
m a jo r ity  o f  8 and  9  g rad e  G erm an  stu d en ts . S tu d en ts  d id  n o t  r e la te  to  p h y s ic s  
and  m a th em a tic s  s tu d en ts  b e c a u s e  th e y  th o u gh t  th e y  (p h y s ic s  a nd  m a th em a tic s  
s tu d en ts)  w e r e  le s s  p h y s ic a l ly  a nd  s o c ia l ly  a ttra c tiv e , m o re  is o la t e d , le s s  c r e a t iv e  
and  le s s  em o tio n a l th an  th em . K e s s e ls  e t  al. ( 2 0 0 6 )  lo o k e d  s p e c i f ic a l ly  at th e
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im a g e  o f  p h y s ic s .  T h e y  fo u n d  th a t 6 3  G erm an  11 g rad e  s tu d en ts  a s so c ia te d  
p h y s ic s  (c om p a red  w ith  E n g lis h )  a s  d if f ic u lt , fo r  m a le s  and  h e te r o n om ou s . T h e  
a tt itu d es  am on g s t  th o s e  s tu d en ts  w h o  h a d  d ro pp ed  th e  s tu d y  o f  p h y s ic s ,  as  
e x p e c t ed , w a s  m o r e  n e g a t iv e  th an  th o s e  w h o  w er e  s t il l  s tu d y in g  it. G ir ls  a ls o  h e ld  
a  m o re  n e g a t iv e  v ie w  o f  p h y s ic s  th an  b o y s .  T a c o n is  and  K e s s e ls  ( 2 0 0 9 )  s tu d y  o f
ih
5 4  D u tc h  9  g rad e  s tu d en ts  c o n f irm ed  th e  v ie w s  o f  s c ie n c e  and  p h y s ic s  h e ld  b y  
s tu d en ts  in  o th er  c ou n tr ie s . T h e y  a ls o  fou n d  ty p ic a l p e e r s  w h o  lik ed  s c ie n c e  a s  
le s s  a ttra c tiv e , le s s  p o p u la r , le s s  c re a t iv e , le s s  em o tio n a l,  m o r e  in te l lig en t  and  
m ore  m o tiv a te d  th an  p e e r s  w h o  fa v o u r ed  th e  h um an it ie s .
R e se a r c h  in  th e  U S  b y  B ak e r  and  L ea ry  (2 0 0 3 )  a ls o  fo u n d  that is s u e s  o f  
s te r e o ty p e s  p la y e d  a  r o le  in  g ir ls ’ su b je c t  c h o ic e s . T h e y  ca rr ied  o u t  a  sm a ll s c a le  
qu a lita t iv e  p ro je c t  a sk in g  g ir ls  a t v a r iou s  s ta g e s  o f  th e ir  s c h o o l in g  c a re er  to  t e ll  
th em  ab ou t  th e ir  f e e lin g s  a b o u t  s c ie n c e . T h e se  g ir ls  a ll v o lu n te e r e d  to  ta k e  part in  
th e  p ro je c t. T h e se  g ir ls  w e r e  c o n f id en t  in  th e ir  a b il ity  to  b e  s u c c e s s fu l  a t s c ie n c e .  
H ow e v e r , e v e n  th o u g h  th e y  d isa g r e ed  w ith  th e  id e a  that g ir ls  c a n n o t  d o  s c ie n c e  
o r  b e  s c ie n t is t s  th e y  a ls o  m ad e  s te r e o ty p ic a l n e g a t iv e  s ta tem en ts  a b o u t g ir ls  and  
s c ie n c e  e s p e c ia l ly  a b o u t p h y s ic a l s c ie n c e s .
C h an g in g  s te r e o ty p ic a l  v ie w s  o f  s c ie n t is ts  b y  u s in g  r o le  m o d e ls  h a s  b e e n  
s u g g e s te d  a s  a  p o s s ib le  m e th o d  fo r  en co u ra g in g  m o r e  g ir ls  to  s tu d y  s c ie n c e .
B u c k  e t a l. ( 2 0 0 7 )  in v e s t ig a te d  h o w  a  sm a ll g r ou p  o f  13 g ir ls  in  th e  U S  and  8 
w om e n  s c ie n c e  g r ad u a te s  w h o  h a d  v o lu n te e r e d  fo r  a  s c h o o l  o u tre a ch  p ro g ram m e  
cam e  to  d e c id e  w h a t  m ad e  a  g o o d  r o le  m o d e l.  T h e  g ir ls  fe lt  th a t a  g o o d  r o le  
m od e l w a s  s om e o n e  th e y  c o u ld  f e e l  a  d e ep  c o n n e c t io n  w ith  and  th a t th e s e  
u su a lly  c am e  fr om  w ith in  th e  fam ily . T h e y  d id  n o t  in i t ia lly  s e e  s c ie n t is t s  a s  r o le  
m od e ls  ( th e y  fe lt  th e y  w e r e  ‘to o  g e e k y ’)  a nd  it w a s  n o t  u n til th e y  h a d  g o t  to  
k n ow  th e  w om e n  s c ie n t is t s  th a t th e y  s ta r ted  to  r e la te  to  th em . T h e  is su e  o f  th e  
g en d e r  o f  th e  r o le  m o d e l v a r ied  fr om  g ir l to  g ir l, b u t th e y  a ll  a g r eed  th a t w h a te v e r  
th e  g en d e r  th e y  n e e d e d  to  p e r so n a lly  c o n n e c t  w ith  th e  s c ie n t is t  fo r  it to  m ak e  a  
d iff e r e n c e .  T h e  w om e n  a c t in g  a s  r o le  m o d e ls  fe lt  that g en d e r  m a tch in g  w a s  
im portan t. T h e y  in i t ia lly  th o u gh t  th a t th e  r o le  m o d e l w a s  th ere  ju s t  to  h e lp  th e  
s tu d en ts  l ik e  s c ie n c e  b u t c am e  to  r e a lis e  o v e r  th e  t im e  o f  th e  in t e r v en t io n  tha t th is  
w o u ld  o n ly  h ap p en  w h e n  p e r so n a l in te ra c t io n s  to o k  p la c e  a s  w e ll .
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R e ce n t  w o rk  b y  B e t z  and  S ek aq u ap tew a  (2 0 1 2 ) ,  a lso  in  th e  U S , h a s  fo u n d  th a t  
fem a le  S T EM  ro le  m o d e ls  c a n  in  fa c t  d em o tiv a te  m id d le  s c h o o l  g ir ls . T h is  is  
b e c a u s e  w om e n  w h o  w o rk  in  S T EM  ca n  b e  s e e n  a s  im p o s s ib ly  s u c c e s s fu l  
e sp e c ia l ly  fo r  g ir ls  w h o  are a lr ead y  u n in te r e s ted  in  s c ie n c e  at th is  a g e . T h e se  
w om en  are p e r c e iv e d  a s  h a v in g  le s s  fem in in e  tra its  th an  no rm a l, and  fo r  
u n in te r e s ted  g ir ls  th is  p o s s ib le  fu tu re  s e l f  is  so  far r em ov ed  fr om  th e ir  p r e sen t  
s e l f  th a t th e y  f e e l  th rea ten ed  ra ther  th an  m o tiv a ted .
T h e  w o r k  o f  C le a v e s  ( 2 0 0 5 )  a ls o  fo c u s e d  o n  s te r e o ty p ic a l v ie w s  o f  s c ie n c e  
s tu d en ts  b u t l in k ed  th e  v ie w s  o f  in d iv id u a l s tu d en ts  w ith  th e  s te r e o ty p ic a l im a g e s  
o f  o th er s . S h e  fo u n d  tha t n o t  a ll s tu d en ts  w h o  w en t  o n  to  s tu d y  s c ie n c e  c o u ld  b e  
c la s s e d  a s  s te r e o ty p ic a l s c ie n c e  s tu d en ts  i .e . th o se  w h o  h a d  c om m it te d  to  s c ie n c e  
fr om  an  e a r ly  a g e . O th er  s tu d en ts  w h o  c h o s e  s c ie n c e  h ad  n o t  m ad e  th e  d e c is io n  
to  s tu d y  s c ie n c e  a t su ch  a n  e a r ly  a g e  a nd  h e ld  le s s  c om m it te d  v ie w s  o n  w h a t  to  
s tudy . T h e ir  c h o ic e s  w e r e  in f lu e n c e d  b y  th e ir  s e l f  p e r c e p t io n  o f  s c ie n c e  and  th e ir  
k n ow le d g e  o f  s c ie n c e  ca reers .
O n g ’s ( 2 0 0 5 )  w o rk  w ith  y o u n g  w om e n  o f  c o lo u r  w h o  w er e  w o rk in g  in  th e  
p h y s ic s  d ep ar tm en t o f  a  la rge  U S  r e sea rch  u n iv e r s it y  fo u nd  that th e y  tr ied  to  
o v e r c om e  th e  g en d e r  s te r e o ty p e s  e x p e c t e d  o f  th em  b y  th e  a c t o f  fr a gm en ta t ion . 
T h is  m ean t  th a t th e y  d isp la y e d , o r  p e r fo rm ed , W h ite  and  m a s c u l in e  tra its  so  th a t  
th e y  w o u ld  b e  a c c e p ted  in  th e  w o rk p la c e . T h is  p e r fo rm an ce  o f  d if fe r en t  id e n t it ie s  
( s e e  C hap ter  3 )  in  o rd er  to  su rv iv e  in  th e  s c ie n c e  w o r k p la c e  w a s  a ls o  o b se rv e d  b y  
G ilb er t and  C a lve rt ( 2 0 0 3 )  w ith  th e ir  w o r k  w ith  fem a le  s c ie n t is t s  in  N e w  
Z ea land .
W o rk  in  th e  A S P IR E S  p ro je c t  a lso  lo o k e d  at h o w  th e  s te r e o ty p ic a l  v ie w  o f  
s c ie n t is t s  in f lu e n c e d  ch ild r en ’s  e n g a g em en t  w ith  it. W o n g  (2 0 1 2 )  s tu d ied  tw o  13  
yea r  o ld  B r i t is h  A s ia n  g ir ls  w h o  c o u ld  b e  c la s s i f i e d  a s  h ig h  a c h ie v in g .  O n e  o f  
th e s e  g ir ls , w h o  w a s  in  th e  to p  s e t  fo r  s c ie n c e  and  w an ted  to  s tu d y  th e  th ree  
sep ara te  s c ie n c e s  at G C SE  and  th en  m o v e  o n  to  a  p o s s ib le  s c ie n c e  c areer , d id  n o t  
sh o w  a n y  p a rticu la r  in ter est  in  th e  su b je c ts  b u t sa w  th em  a s  a llo w in g  o th er s  to  
s e e  h e r  a s  c le v e r  and  sm art. T h e  o th er , w h o  w a s  a ls o  in  th e  to p  s e t , d id  n o t  l ik e  
s c ie n c e ,  h a ted  p h y s ic s  and  w a s  m o r e  in te r e s ted  in  h er  lo o k s  th an  b e in g
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r e c o g n is e d  a s  b e in g  sm art. A n o th e r  strand  o f  th e  A S P IR E S  p ro jec t lo o k e d  at 
p a r en ts ’ and  p r im a ry  c h ild r e n ’s c o n s tru c t io n s  o f  w h o  e n g a g e d  w ith  s c ie n c e  
(D eW itt , A r ch er  and  O sb o rn e , 2 0 1 3 ) .  T h e y  fo u n d  tha t a b o u t  h a l f  o f  th e  
in te r v iew ed  p a ren ts  d e sc r ib e d  s c ie n t is ts  in  a s te r e o ty p ic a l m ann er , th a t o f  b e in g  a  
‘g e e k ’ o r  a  ‘n e rd ’. F ew  o f  th e  ch ild r en  h ow e v e r  a g r e ed  w ith  th is  im a g e . O v er  h a l f  
o f  th e  ch ild r en  d e s c r ib ed  s c ie n t is t s  a s  b e in g  c le v e r  and  th o u gh t  th a t th e ir  s c ie n c e -  
k e e n  p e e r s  f e l l  in to  th is  c a te g o ry . T h e  r em a in in g  ch ild r en  sa w  s c ie n t is t s  as  
n o rm a l, b u t v e r y  f e w  p a r en ts  d e sc r ib ed  s c ie n t is t s  in  th is  w a y . Further  a n a ly s is  o f  
th e  ch i ld r en ’s in t e r v iew s  (A r ch e r  e t  a l., 2 0 1 2 )  fo u n d  th at o f  th o s e  g ir ls  w h o  d id  
id e n t if y  w ith  s c ie n c e  a t th e  a g e  o f  10 /1 1  th e y  w e r e  a lr e a d y  h a v in g  to  b a lan ce  
th e ir  s c ie n c e  a sp ira tion s  w ith  p e r fo rm an ce  o f  p op u la r  h e te r o fem in in ity  to  m ak e  
th o s e  id en t it ie s  ‘th in k a b le ’ .
A s  id en t i f ie d  a b o v e ,  o n e  o ft e n  q u o ted  b e l i e f  a b o u t p h y s ic s  is  th a t it is  a  hard  
sub jec t . L y o n s  ( 2 0 0 6 )  id en t i f ie d  th is  a s  o n e  o f  th e  th em e s  th a t em erg ed  from  
r e v ie w s  lo o k in g  at a tt itu d es  to  s c ie n c e  ( th e  o th er s  b e in g  th e  tr a n sm is s iv e  
p e d a g o g y  o f  s c h o o l  s c ie n c e  and  th e  p e r so n a l ir re le v a n c e  o f  s c ie n c e  cu r r icu lum  
co n ten t  to  p u p ils ) . P h y s ic s  w a s  p e r c e iv e d  a s  b e in g  th e  m o s t  d if f ic u lt  s c ie n c e  
fo l lo w e d  b y  c h em is tr y  and  th en  b io lo g y .
S tu d en ts  in  B e n n e tt  and  H o g a r th ’s w o rk  (2 0 0 9 )  s h o w e d  a  m a rk ed  r e lu c ta n c e  to  
s tu d y  p h y s ic s  b e c a u s e  it w a s  p e r c e iv e d  a s  hard . T h e  w o rk  o f  P ik e  a nd  D u n n e  
(2 0 1 1 )  lo o k e d  at th is  d is c o u r se  o f  h a rdn ess . T h e y  r e c o g n is e d  th e  p a u c it y  o f  
r e se a r ch  u s in g  a  m o re  e x p lo ra to ry  app roa ch  fo r  in v e s t ig a t in g  c h o ic e  so  ca rr ied  
o u t  a  m ix tu r e  o f  o n e  to  o n e  and  fo c u s  g r ou p  in te r v iew s  w ith  s tu d en ts  w h o  h ad  
ju s t  m ad e  th e ir  p o s t  16  c h o ic e s . T h e y  fo u n d  th a t th ere  w a s  a  d om in an t d is c o u r se  
o f  su b je c t  d if fe r en t ia t io n  in to  a  h ier a rchy  o f  d if f ic u lt y  w ith  s c ie n c e  and  
m a th em a tic s  b e in g  s e e n  a s  hard  su b jec ts . T h e y  a ls o  fo u n d  th a t s tud en ts  
p o s it io n e d  th em s e lv e s  a s  b e in g  c a p a b le  o r  n o t  c ap a b le  o f  fu rther  s tu d ie s  o f  th e s e  
su b je c ts .
A  sm a ll s c a le  s u r v ey  r e se a r ch  p ro je c t  b y  W ill iam s  e t  al. ( 2 0 0 3 )  ca rr ied  o u t  w ith  
3 1 7  y ea r  10  (a g e d  1 4 -1 5 )  s tu d en ts , fo u nd  th a t o n e  o f  th e  r e a so n s  th a t s tu d en ts  
fo u n d  p h y s ic s  b o r in g  w a s  b e c a u s e  th e y  fo u n d  it d if f ic u lt . A  s tu d y  b y  S to k k in g
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( 2 0 0 0 )  carr ied  o u t  in  H o lla n d  fo u nd  s im ila r  r e su lts . H e  carr ied  ou t  s u rv ey s  w ith  
1371  s tu d en ts  o v e r  a  tw o  y ea r  p e r iod . O v era ll  h is  r e su lts  s h o w ed , am o n g s t  o th er  
r e su lts , th a t fem a le  s tu d en ts  s c o r e d  s ig n if ic a n t ly  h ig h e r  o n  th e ir  p e r c e p t io n  o f  
p h y s ic s  d if f ic u lty . T h is  w a s  o n e  r e a so n  w h y  f em a le  s tu d en ts  le s s  o f t e n  c h o s e  to  
s tu d y  p h y s ic s  la ter  in  th e ir  s e c o n d a ry  s c h o o l  career .
S tu d en ts  w h o  lik e  a  ‘h a rd ’ su b je c t  su ch  a s  p h y s ic s  are a ls o  p e r c e iv e d  to  b e  le s s  
p op u la r  and  le s s  s o c ia l ly  a c c ep ta b le  th an  th e ir  p e e r s . F ran c is  e t  a l. ( 2 0 1 0 )  
in v e s t ig a te d  h o w  s om e  h ig h  a c h ie v in g  p u p i ls  a ls o  m an a g ed  to  b e  p op u la r  w ith  
th e ir  p e e r s . P o p u la r ity  is  a  c om p le x  and  s lip p e ry  c o n c ep t . P o p u la r ity  d o e s  n o t  
a lw a y s  m e an  th e  m o s t  l ik ed  a s  it a ls o  c o n ta in s  a sp e c t s  o f  in f lu e n c e  a nd  s o u r c e s  o f  
a dm ira t io n  and  s om e o n e  w h o  is  p op u la r  w ith  o n e  g roup  m a y  n o t  b e  w ith  an o th er . 
H ow e v e r ,  p o p u la r ity  is  a  c o n c ep t  th a t is  r e c o g n is e d  in  s c h o o ls .  F ran c is  e t  al. 
lo o k e d  a t 71  h ig h  a c h ie v in g  y e a r  8 p u p i ls  in  n in e  s c h o o ls  in  so u th ern  E n g la n d . O f  
th e s e  71 F ran c is  e t  a l. fo u n d  a  sub  g rou p  o f  2 2  p u p i ls  th a t w e r e  b o th  h ig h  
a c h ie v in g  and  p o p u la r  a s  id e n t if ie d  b y  o th e r  p u p ils  o n  a  su rvey . T h e se  h ig h  
a c h ie v in g  p o p u la r  p u p i ls  w e r e  g e n e ra lly  g o o d  lo o k in g , fa sh io n a b le  an d  s o c ia b le .  
T h e se  p u p ils  p r o d u c ed  b o th  n o rm a tiv e  p e r fo rm an ce s  o f  g en d e r  bu t a ls o  d ia lo g ic  
p er fo rm an c e s  c o n ta in in g  a sp e c ts  u su a lly  a s so c ia te d  w ith  th e  o th er  g en d e r . F o r  
e x am p le , b o y s  c o u ld  b e  s e e n  to  b e  en g a g e d  in  th e  c la s s r o om  b y  w o rk in g  hard  and  
c om p le t in g  c la s s r o om s  ta sk s  (n o rm a lly  a s s o c ia te d  w ith  g ir ls )  and  g ir ls  a s  b e in g  
a sse r t iv e  an d  c o n f id en t  (n o rm a lly  a s s o c ia te d  w ith  b o y s ) .
T h e se  d ia lo g ic  p e r fo rm an ce s  o f  g en d e r , p e r fo rm an ce s  th a t in c lu d e  a sp e c t s  
u su a lly  a s s o c ia te d  in  a  b in a ry  d ic h o tom y  w ith  th e  o th er  g en d e r , h a v e  b e e n  u s e d  
to  d is c u s s  h o w  g ir ls  c om e  to  c h o o s e  su b jec ts  e s p e c ia l ly  w h e r e  th er e  is  a  t e n s io n  
b e tw e e n  h o w  th e y  s e e  th em se lv e s  and  in  d o in g  su b je c ts  th a t are c o n s id e r e d  
m a scu lin e .  M en d ic k  (2 0 0 3  and  2 0 0 6 )  u s e d  th e  term  ‘fem a le  m a s c u l in i ty ’ to  
d e sc r ib e  g ir ls  w h o  c h o s e  to  s tu d y  A - le v e l  m a th em a tic s . F ran c is  ( 2 0 1 0 )  d e s c r ib e s  
g en d e r  a s  m o n o g lo s s ic  and  h e te r o g lo s s ic . T h e  m o n o g lo s s ic  in terp re ta tion  o f  
g en d e r  is  th a t b a s ed  o n  a  b in a ry  w h e r e  th e  m a le  is  m a s cu lin e ,  o b je c t iv e ,  s t r o n g  
and  a c t iv e  a n d  th e  fem a le  is  fem in in e ,  em o tio n a l,  w e a k  and  p a s s iv e .
H e te r o g lo s s ia  e x is t s  w ith in  th e  m o n o g lo s s ic  s y s t em  and  d e sc r ib e s  m ic ro  l e v e l  
co n tr a d ic to ry  p ro d u c t io n s  o f  g en d e r . F ran c is  a rg u e s  th a t th e  te rm in o lo g y  f em a le
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m a sc u lin i ty  c a n  o n ly  b e  a p p lied  to  a sm a ll n um b er  o f  g ir ls  w h o  d is p la y  m a n y  
m a le  a ttr ibu tes  w h e r ea s  h e te r o g lo s s ia  c a n  b e  u s e d  to  d e scr ib e  m an y  m o re  
b eh a v io u r s  w h e r e  g ir ls  h a v e  a  m a cro  fem in in ity  b u t m ic ro  m a sc u l in e  
co n tr a d ic t io n s  a s  s e e n  in  h e r  s tu d y  o f  h ig h  a c h ie v in g  p u p ils  d e sc r ib ed  a b o v e .
T h is  s e c t io n  o n  th e  im a g e  o f  p h y s ic s  d e s c r ib e s  h o w  th e  g e n e ra lly  h e ld  v ie w  o f  
p h y s ic s  is  th a t it is  a  su b je c t  s tu d ied  b y  W h ite , m id d le  c la s s , m a le s , th a t is  hard  
and  b o r in g . T h is  p e r c e p t io n  o f  p h y s ic s  is  fo rm ed  d u r in g  e a r ly  c h ild h o o d  and  g ir ls  
rep ort th a t th e  im a g e  o f  p h y s ic s  and  p h y s ic is t s  is  n o t  c om p a tib le  w ith  th e ir  s e l f  
im a g e . T h e y  s e e  g ir ls  w h o  lik e  p h y s ic s  a s  b e in g  le s s  fem in in e  th an  th em . It h a s  
b e e n  fo u n d  th a t fem a le  r o le  m o d e ls  c a n  h e lp  to  ch a n g e  th is  im a g e , b u t o n ly  w h e n  
p e r so n a l in ter a c t io n s  tak e  p la c e , o th e rw is e  g ir ls  s e e  fem a le  p h y s ic is t s  a s  b e in g  
to o  d if fe r en t  fr om  th em se lv e s  to  b e  an  id e n t ity  th a t is  a c h ie v a b le . W om en  
w o r k in g  a s  p h y s ic is t s  o f t e n  rep ort th a t th e y  p er fo rm  ‘a s  e x p e c t e d ’ in  th e  
w o rk p la c e . T h e y  d is p la y  m o re  m a s c u l in e  tra its  in  o rd er  to  b e  a c cep ted .
C on c lu s io n
T h e  r e se a r ch  d is c u s s e d  in  th is  c h a p ter  in d ic a te s  th a t y o u n g  p e o p le ’s o v e ra ll  
a tt itu d es  to  s c ie n c e  is  g e n e ra lly  n o t  p o s it iv e  (S im o n  a nd  C o l lin s , 2 0 0 3  and  
J enk in s  and  N e ls o n ,  2 0 0 5 )  w ith  g ir ls  b e in g  le s s  p o s i t iv e  th an  b o y s  (B e n n e tt  and  
H ogar th , 2 0 0 9 ) .  A tt itu d e s  tow a rd s  s c ie n c e  ch a n g e  m o s t  in  s e c o n d a ry  s c h o o l in g  
(R e is s ,  2 0 0 4 )  w ith  th e  d e c r ea se  in  l ik in g  fo r  p h y s ic s  b e in g  m o re  p r o n o u n c ed  th an  
fo r  b io lo g y  (S p a u l l e t  a l., 2 0 0 3  and  2 0 0 4 ) .
C h o ic e s  a s  to  w h ic h  su b je c ts  to  s tu d y  a fter  c om p u ls o r y  s c h o o l in g  are in f lu e n c e d  
b y  fu tu re  c a re er s , te a ch e rs  and  te a c h in g  and  s ig n if ic a n t  o th er s . Fu tu re  c ar ee r  
c h o ic e  is  o f t e n  a  m a jor  in f lu e n c e r  o f  su b je c t  c h o ic e  (W o o ln o u g h  1 9 9 4 , P ik e  and  
D un n e , 2 0 1 1  and  C le a v e s ,  2 0 0 5 )  w ith  e a r ly  fo rm ed  c a reer  a sp ira t io n s  in  s c ie n c e  
o f ten  le a d in g  to  p e r s is ten c e  o f  c h o ic e  (T a i e t  a l.,  2 0 0 6 ) .  T h e  litera tu re  r ep or ts  th a t  
g o o d  te a c h in g  le a d s  to  en jo ym en t  o f  th e  su b je c t  w h ic h  o ft e n  le a d s  to  a s s o c ia te d  
su b je c t  c h o ic e . E x am p le s  o f  th is  s p e c i f ic a l ly  fo r  p h y s ic s  c a n  b e  fo u n d  in  T ob in ,
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D e a c o n  and  F raser , 1 9 8 9 , A n g e l l  e t  a l., 2 0 0 4  and  L adubb e  e t a l., 2 0 0 0 .  T h e  
te a ch er s  th em se lv e s  and  h o w  th e y  in tera c t w ith  th e  s tu d en ts  in  th e ir  c la s s e s  a lso  
in f lu e n c e  c h o ic e  w ith  g o o d  p e r so n a l in te ra c tion s  le a d in g  to  a  m o r e  p o s it iv e  
a tt itu d e  in  s tu d en ts  (K ro g h  and  T h om sen , 2 0 0 5  and  F ish er  and  R ich a rd s , 1 9 9 8 ) .  
F o r  a ll s tu d en ts  p a r en ta l in f lu e n c e  is  im portan t w h e n  c o n s id e r in g  fu tu re  c h o ic e s  
(S jaa s tad , 2 0 1 1 )  and  fo r  g ir ls , th e  m o th e r s ’ in f lu e n c e  is  p a r ticu la r ly  im p or tan t  
(G ilb e r t  and  C a lv er t , 2 0 0 3 ) .
O n e  p a r ticu la r  is su e  fo r  th e  c h o ic e  a s  to  w h e th e r  to  s tu d y  p h y s ic s  fu rther  is  th e  
s te r e o ty p ic a l h e ld  v ie w  th a t p h y s ic s  is  hard . S in c e  p h y s ic s  is  p e r c e iv e d  a s  b e in g  
hard , m an y  s tud en ts  are r e lu c tan t to  s tu d y  it  (B en n e tt  and  H o ga r th , 2 0 0 9  and  P ik e  
and  D u n n e , 2 0 1 1 ) .  G ir ls  w h o  lik e  p h y s ic s  are p e r c e iv e d  b y  o th er s  a s  b e in g  le s s  
f em in in e  (B r ea k w e ll e t  a l, 2 0 0 3  and  C le a v e s , 2 0 0 5 ) .  T h is  im a g e  o f  p h y s ic s  is  
e x p e r ie n c e d  a s  a  le s s  a ttra c tiv e  im a g e  th an  fo r  m an y  o th er  ca reers  and  d o e s  n o t  
m a tch  w ith  th e  s e l f  im a g e  o f  m an y  g ir ls  (H an n o v e r  and  K e s s e ls ,  2 0 0 4 ) .  G ir ls  
w h o  d o  lik e  p h y s ic s  and  s c ie n c e  and  r em a in  p o p u la r  w ith  th e ir  p e e r s  are  
g e n e r a lly  g o o d  lo o k in g , fa sh io n a b le , and  s o c ia b le  and  p e r fo rm  b o th  n o rm a tiv e  
p e r fo rm an ce s  o f  g en d e r  bu t a lso  d ia lo g ic , n o n -n o rm a tiv e  p e r fo rm an ce s  (F ra n c is  
e t  a l., 2 0 1 0 ) .
A s  c a n  b e  s e en , th e  q u e s t io n  ‘w h y  c h o o s e  p h y s ic s ’ is  a  c om p le x  o n e  th a t in v o lv e s  
m an y  in ter re la ted  is su e s . T h e  r e se a r ch  s h o w s  th a t th e  m a in  in f lu en c e r s  o f  c h o ic e  
are sub jec t  e n jo ym en t , u s e fu ln e s s  o f  th e  su b je c t  ( fo r  e x am p le  to  fu tu re  c a r ee r  o r  
s e l f ) ,  th e  in f lu e n c e s  o f  s ig n if ic a n t  o th er s  in c lu d in g  te a ch e rs  and  p r io r  
a c h ie v em en t  w h ic h  are a ll l in k e d  to  id e n t if ic a t io n  w ith  th e  su b jec t. In c lu d ed  in  
th is  id e n t i f ic a t io n  w ith  p h y s ic s  are s e l f  c o n c e p t / s e l f  e f f ic a c y  and  th e  im a g e  o f  
p h y s ic s  th a t p o in ts  to  th e  s te r e o ty p ic a l v ie w  tha t p h y s ic s  is  a  hard  su b je c t  th a t  
o n ly  W h ite  m a le s  c a n  d o . T h e se  v ie w s  o f  p h y s ic s  are  fo rm ed  e a r ly  in  l if e  (A r ch e r  
e t  a l ,  2 0 1 3 ) .
M u rph y  a nd  W h it e le g g  ( 2 0 0 6 a )  id e n t if ie d  a  k e y  d e te rm inan t a s  to  w h e th e r  g ir ls  
c h o o s e  to  s tu d y  p h y s ic s  p o s t  16  is  ‘h o w  s tu d en ts  saw  th em se lv e s  in  r e la t io n  to  
th e  su b je c t , b o th  n o w  and  in  th e  fu ture; th e ir  p h y s ic s  s e l f  c o n c e p t ’ (p iii ) .  H o w  
g ir ls  s e e  th em s e lv e s  in  r e la t io n sh ip  to  p h y s ic s  c a n  a ls o  b e  c a l le d  th e ir
4 4
id e n t if ic a t io n  w ith  p h y s ic s . B ro tm an  and  M o o r e  ( 2 0 0 8 ) ,  w h e n  lo o k in g  at th e  
u n d er ly in g  c o n c e p ts  o f  s c ie n c e  ed u c a t io n  r esea rch , id e n t if ie d  th a t a  fo c u s  o n  
id e n t it y  w a s  b e c om in g  m ore  p r eva len t . E v en  th o u gh  id en t i ty  h a s  b e e n  id e n t if ie d  
a s a  fo c u s  fo r  r ec en t  r ese a r ch  in  s c ie n c e  ed u ca t io n , th is  is  s t i l l  a  d e v e lo p in g  area , 
e s p e c ia l ly  in  th e  U K . R e sea r ch  a b ou t w h a t a  s c ie n c e  id en t ity  is  and  h o w  it 
d e v e lo p s  h a s  b e e n  carr ied  o u t  m a in ly  in  N o r th  A m er ic a . R e se a r ch  r e la t in g  
s c ie n c e  id e n t ity  to  c h o ic e  is  l im ited .
M a n y  o f  th e  to p ic s  o u t lin e d  in  th is  c h ap ter  con tr ib u te  to  o n e ’s id e n t ity  
d e v e lo pm en t . F o r  e x am p le , g ir ls  d o  n o t  s e e  th em se lv e s  a s  a  ‘p h y s ic s  ty p e  o f  
p e r s o n ’ b e c a u s e  th is  is  con tra ry  to  th e  im a g e  o f  p h y s ic s  th a t is  h e ld  b y  m a n y  in  
s o c ie ty .  A  p o o r  a ttitud e  to  s c ie n c e  c a n  d e v e lo p  b e c a u s e  s c ie n c e  is  s e e n  a s  a  hard  
su b je c t  to  w h ic h  o n ly  a  p r iv ile g e d  f e w  c a n  a sp ire . A  la ck  o f  a  p o s i t iv e  a tt itu d e  to  
p h y s ic s  a nd  a  fe e l in g  th a t it is  n o t  fo r  th em  le a d s  to  a  c h o ic e  n o t  to  s tu d y  th e  
su b je c t  w h e n  it b e c om e s  n o n  c om p u lso ry . R a th er  th an  lo o k in g  at th e s e  in  
iso la t io n , b r in g in g  th em  to g e th e r  in  a  s tu d y  o f  s c ie n c e /p h y s ic s  id e n t ity  
d e v e lo pm en t  and  h o w  th is  im p a c ts  o n  c h o ic e  c o u ld  g iv e  a  m or e  h o li s t i c  v i e w  o f  
h o w  y o u n g  p e o p le  d e c id e  o n  th e ir  fu tu res.
M u c h  o f  th e  r ese a r ch  in to  su b je c t  c h o ic e s , a tt itu d es  to  s c ie n c e  and  th e  im a g e  o f  
p h y s ic s  h a s  b e e n  d o n e  u s in g  q u an tita t iv e  m e th o d s  bu t it h a s  b e e n  r e c o g n is e d , a s  
id e n t ity  and  s e l f  c o n c e p t / s e l f  e f f ic a c y  b e c om e  m o re  im portan t fa c to r s  to  
in v e s t ig a te , th a t q u a lita tiv e  m e th o d s  m a y  r esu lt  in  m o r e  d e ta ile d  k n o w le d g e  
ab ou t c h o ic e s . Q u a lita t iv e  r e sea rch  c a n  g iv e  a  th ic k  d e s c r ip t io n  o f  w h y  y o u n g  
p e o p le  are m ak in g  th e  c h o ic e s  th a t th e y  are , w h y  th e y  h a v e  a  c er ta in  a tt itu d e  
tow a rd s  s c ie n c e  and  p h y s ic s  and  w h y  th e y  s e e  p h y s ic s  in  a  c er ta in  w a y . T h is  
m o v e  tow a rd s  a d o p tin g  q u a lita t iv e  r e se a r ch  m e th o d s  w h e n  in v e s t ig a t in g  c h o ic e  
ha s  in f lu e n c e d  m y  r e se a r ch  d e s ig n  th a t is  d is c u s s e d  in  C hap ter  4 .
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C hap ter  3 A  D ev e lop in g  F ram ew o rk  fo r  Id en t ity  
and  S e lf  E ffica cy
I n tr o d u c t io n
In  th is  c h a p ter  I d e v e lo p  a  fr am ew ork  fo r  id en t ity  an d  s e l f  e f f ic a c y  th a t I u s e  to  
in v e s t ig a te  g ir ls ’ p h y s ic s  c h o ic e s .  P r e v io u s  r esea rch e rs  lo o k in g  a t s c ie n c e  
id e n t ity  h a v e  d e sc r ib ed  it as ‘w h o  w e  th ink  w e  m u s t  b e  to  e n g a g e  in  s c ie n c e ’ 
(C a la b r e se  B a rton , 1 9 9 8 , p 3 8 0 ) .  T h is  d e s c r ip t io n  in v o lv e s  c o n s id e r in g  b ro a d ly  
w h o  s tu d en ts  are and  w h y  th e y  c h o o s e ,  c o n s c io u s ly  o r  s u b c o n s c io u s ly , to  e n g a g e  
o r  d is e n g a g e  w ith  s c ie n c e  in  a  c la s s r o om  se tt in g  (S h a nah an , 2 0 0 9 ) .  H o w e v e r  it is  
o ft e n  th e  c a se  th a t in  th e  litera tu re  fo c u s e d  o n  g en d e r  and  s c ie n c e  th e  c o n c e p t io n s  
o f  id e n t ity  and , to  som e  e x te n t , s e l f  e f f ic a c y  are u n d e r  th eo r is ed .
I start th e  ch ap ter  b y  p r e se n t in g  a  th eo r e t ic a l p o s i t io n  o n  id e n t ity  d raw in g  o n  th e  
th eo r e t ic a l p e r sp e c t iv e s  p r o p o s e d  b y  J enk in s  ( 2 0 0 8 )  and  G e e  ( 2 0 0 0 ) .  O n ce  th is  
w o r k in g  d e s c r ip t io n  o f  id e n t ity  is  p r e sen ted , I d raw  o n  th e  th eo r e t ic a l d is c u s s io n s  
o f  c om m u n it ie s  o f  p r a c t ic e  (L a v e  a nd  W en g e r , 1 9 9 1 )  and  f ig u red  w o r ld s  
(H o lla n d  e t  a l., 1 9 9 8 )  to  d e v e lo p  a  p o s it io n  o n  w h e r e  and  h o w  s c ie n c e ,  and  in  
par ticu lar , p h y s ic s  id en t it ie s  are d e v e lo p e d . B o th  c om m u n it ie s  o f  p r a c t ic e  a n d  
f ig u r ed  w o r ld  th eo r ie s  h a v e  b e e n  u s e d  in  th e  litera tu re  to  d e sc r ib e  g ir l s ’ 
r e la t io n sh ip s  w ith  s c ie n c e  and  p h y s ic s . In  th is  c h ap ter  I in ter ro ga te  th is  litera tu re  
b a se  and  d is c u s s  o u tc om e s  from  it th a t c a n  h e lp  u s  to  u n d ers tan d  h o w  g ir ls  c om e  
to  m ak e  th e ir  c h o ic e s  a b ou t w h e th e r  or  n o t  to  s tu d y  p h y s ic s  p o s t  16 .
T ra d it io n a lly  s e l f  e f f ic a c y  and  id e n t ity  h a v e  b e e n  in v e s t ig a te d  s ep ara te ly . Id en t ity  
r e sea rch  in  ed u ca t io n  is  m a in ly  fr om  a  s o c io lo g ic a l  and  q u a lita t iv e  p e r sp e c t iv e  
w h er ea s  s e l f  e f f ic a c y  r e se a r ch  is  p r ed om in an t ly  p s y c h o lo g ic a l  a nd  q u an tita tiv e . 
O r ig in a lly  m y  r e se a r ch  fo c u s e d  o n  id e n t ity  and  s e l f  e f f ic a c y  as tw o  s tand  a lo n e  
con s tru c ts . A s  I d e v e lo p e d  m y  th in k in g  a nd  u n d e rs tan d in g  a b o u t th e  tw o  to p ic s ,  I 
cam e  to  v ie w  s e l f  e f f ic a c y  a s  o n e  c om p o n en t  o f  id e n t ity  an d  th a t th e  tw o  n e e d e d
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to  b e  in v e s t ig a te d  a s  su ch . F o l lo w in g  th e  d is c u s s io n  o f  f ig u red  w o r ld s  in  s c ie n c e  
id e n t it y  litera tu re , I b r ie f ly  in tro d u c e  s e l f  e f f ic a c y  and  s om e  o f  th e  r e le v a n t  
litera tu re  b e fo r e  s u g g e s t in g  h o w  th e  tw o  c a n  b e  lin k ed  b y  c lo s in g  th e  chap ter  
w ith  a lo o k  at h o w  narra tive  h a s  b e e n  u s e d  in  id e n t ity  a n d  s e l f  e f f i c a c y  r e s e a r ch  
and  h o w  th is  in fo rm ed  m y  m e th o d o lo g ic a l c h o ic e s .
D e v e lo p in g  a  F r a m ew o r k  f o r  I d e n t i ty
R esea r ch er s  in  m an y  f ie ld s  h a v e  u s e d  id e n t ity  a s  a  b a s is  fo r  in v e s t ig a t in g  s o c ie ty .  
H ow e v e r ,  th e  te rm  id e n t ity  h a s  ta k en  o n  a  r an g e  o f  m e an in g s  in  th is  litera tu re , 
in c lu d in g  in  th e  ed u ca t io n  arena . In  th is  in trod u c to ry  s e c t io n , b e fo r e  I in ter ro ga te  
th e  litera tu re  ab o u t  “s c ie n c e  id e n t ity ” s p e c if ic a l ly , I d e sc r ib e  h o w  I c am e  to  th e  
d e sc r ip t io n  o f  id e n t ity  th a t I w i l l  u s e  in  m y  re sea rch .
I d r ew  o n  fou r  th eo r e t ic a l p e r sp e c t iv e s  o n  id en t ity  in  o rd er  to  d e v e lo p  th e  
p e r sp e c t iv e  o n  id en t ity  u s e d  to  a n a ly se  th e  da ta  g a th er ed  o n  g ir ls ’ r e la t io n sh ip s  
w ith  p h y s ic s  and  th e ir  su b seq u en t  c h o ic e s . T h e  fir s t tw o  o f  th e s e  fou r  th eo r e t ic a l  
p e r sp e c t iv e s  are th o s e  p r o p o se d  b y  Jenk in s  ( 2 0 0 8 )  and  G e e  ( 2 0 0 0 )  and  are u s e d  
to  d e v e lo p  m y  u n d e rs tan d in g  o f  id en t i ty  w h e r ea s  th e  s e c o n d  tw o  p r o p o s e d  b y  
L a v e  and  W en g e r  ( 1 9 9 1 )  and  H o lla n d  e t  al. ( 1 9 9 8 )  p r o v id e  a  w a y  o f  d e s c r ib in g  
h o w  w e  c om e  to  that id en t ity .
W h a t  is  id e n t i ty ?
J enk in s  ( 2 0 0 8 )  p r o p o s e s  tha t
id e n t ity  is  th e  h um an  c a p a c ity  to  k n o w  w h o ’s  w h o . T h is  in v o lv e s  
k n ow in g  w h o  w e  are, k n ow in g  w h o  o th er s  are , th em  k n o w in g  w h o  w e  
are, u s  k n ow in g  w h o  th e y  th ink  w e  are  and  s o  on . Id en t ity  is  a  p r o c e s s  
( id en t if ic a t io n )  n o t  a  th in g . It is  n o t  som e th in g  th a t o n e  c a n  h a v e  o r  h a v e  
n o t , it is  som e th in g  th a t o n e  d o e s .  (p 5 )
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T h is  d e s c r ip t io n  o f  id e n t ity  in v o lv e s  b o th  s e l f  and  c o l le c t iv e  c om p o n en ts .  J en k in s  
fu rther  a rgu es  tha t th e s e  c a n n o t  s tand  a lo n e . T h e  w o r k  o f  id en t ity , id en t if ic a t io n ,  
is
th e  s y s tem a t ic  e s ta b lishm en t  and  s ig n if ic a t io n , b e tw e e n  in d iv id u a ls ,  
b e tw e e n  c o l le c t iv e s ,  and  b e tw e e n  in d iv id u a ls  and  c o l le c t iv e s ,  o f  
r e la t io n sh ip s  o f  s im ila r ity  and  d if f e r e n c e , ( p i  8 )
P ro p o s in g  th is  th eo ry , J enk in s  g o e s  o n  to  a rgu e  th a t th e  id e n t ity  o f  a n y  in d iv id u a l  
is  n o t  m e an in g fu l i f  i s o la te d  fr om  th e  r es t o f  th e  w o r ld  and  fr om  o th er  h um an s . 
W e  ca n n o t  “d o  id en t ity ”  in  a  s o c ia l  v a cu um . E a ch  in d iv id u a l is  u n iq u e , b u t th is  
u n iq u en e ss  is  s o c ia l ly  c o n stru c ted . In d iv id u a l id e n t ity  fo rm ed  at an  e a r ly  a g e  ( fo r  
e x am p le , k in sh ip , e th n ic ity )  is  l ik e ly  to  b e  le s s  c h a n g ea b le  th an  th a t fo rm ed  la te r  
in  l if e  a lth o u g h  ch a n g e  is  fu n d am en ta l to  id e n t if ic a t io n .
A l l  id en t i t ie s  are c o n s t itu ted  th ro u gh  th e  p r o c e s s  o f  ‘th e  in terna l -  e x te rn a l  
d ia le c t ic  o f  id e n t if ic a t io n ’ (p 4 0 ) .  T h is  m ean s  th a t w ith  o u r  id en t ity  w o r k ,  w h a t  
o th ers  th ink  o f  u s  is  a s  im portan t a s  w ha t  w e  th in k  o f  o u r s e lv e s . W h en  w e  sen d  
o u t  s ig n a ls  a b o u t w h o  w e  are, it is , in  p art, h o w  th o se  s ig n a ls  are in terp r e ted  b y  
o th er s  th a t g iv e s  u s  o u r  id e n t if ic a t io n . T h e  p r o b lem  is  th a t w e  c a n n o t  c o n tr o l  
w h a t  o th ers  th ink  o f  th o se  s ig n a ls  n o r  h o w  th e y  in terp re t th em . T h is  c a n  r e su lt  in  
d iff e r e n c e s  b e tw e e n  h o w  w e  s e e  o u r s e lv e s  a n d  h o w  o th er s  s e e  u s  e v e n  th o u gh  
b o th  o f  th e s e  c on tr ib u te  to  w h o  w e  u n d erstand  o u r se lv e s  to  b e .
J enk in s  d e sc r ip t io n  o f  id e n t ity  a s  a  c om b in a t io n  o f  b o th  s e l f  and  c o l le c t iv e  
r e so n a te s  w ith  m y  o w n  th o u gh ts  o n  h o w  w e  c om e  to  b e  th e  ty p e  o f  p e r s o n  (o r  
p er so n s )  th a t w e  are, d ep en d en t  o n  th e  c o n te x t  w e  are in . H is  u s e  o f  th e  te rm  
“k n o w ” in  h is  fir s t  d e sc r ip t io n  o f  id e n t ity  p e rh a p s  g o e s  to o  far  -  d o  w e  e v e r  
r ea lly  k n ow  w h o  w e  are , k n ow  w h o  o th ers  are  o r  k n ow  w h o  th e y  th in k  w e  are?  
T h is  w o u ld  p e rh ap s  b e  b e tter  d e sc r ib ed  in  te rm s  o f  th in k in g  w e  k n o w  w h o  w e  are  
and  so  on .
T h e  s e c o n d  p e r sp e c t iv e  o n  id e n t ity  is  fr om  G e e  ( 2 0 0 0 ) .  G e e  d e sc r ib e s  id e n t ity  a s  
‘th e  k in d  o f  p e r so n  (y o u  are) in  a  g iv e n  c o n te x t ’ (p 9 9 ) . T h is  p e r sp e c t iv e  m ea n s  
th a t p e o p le  c a n  h a v e  m u lt ip le  id en t it ie s  c o n n e c te d  to  h o w  th e y  p e r fo rm  in
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s o c ie ty .  G e e  o ffe r s  fo u r  w a y s  w ith  w h ic h  to  v ie w  w h a t  it m ea n s  to  b e  a  cer ta in  
k in d  o f  p e rso n :  n a ture  id en t ity , in s titu tio n  id en t ity , d is c o u r se  id en t i ty  and  a f f in ity  
id en t ity . T h e  id en t ity  o f  e a ch  k in d  o f  p e r so n  is  v ie w e d  in  term s o f  w h e r e  tha t  
id e n t ity  c om e s  from , w h o  h a s  th e  p o w e r  to  id e n t ify  it and  w h o  h a s  th e  p o w e r  to  
m a in ta in  it.
A t  th e  h eart o f  th is  id e n t ity  th eo r y  is  th e  id e a  th a t in d iv id u a ls  are r e c o g n is e d  b y  
o th ers  as a  s p e c if ic  k in d  o f  p e r so n . A n  in d iv id u a l n e e d s  to  b e  s e e n  b y  o th e r s  in  
c er ta in  w a y s  fo r  th e ir  id e n t ity  to  b e  r e c o g n ise d .  T h is  c a n  o n ly  h ap p en  i f  th ere  are  
p e o p le  w h o  c a n  r e c o g n is e  c er ta in  id e n t ity  tra its  in  c er ta in  w a y s .  T h is  in terp r e t iv e  
s y s tem  ca n  b e  h is to r ic a l a n d /o r  cu ltu ra l; th e  ru le s  o f  a n  in s titu tion ; d is c o u r se  
b e tw e e n  p e o p le ;  o r  th e  w o rk in g  o f  an  a ff in ity  g r ou p  (a  g r oup  w h er e  m em b er s  
h a v e  a lle g ia n c e  to , h av e  a c c e s s  to  and  p a r t ic ip a te  in  s p e c i f ic  p r a c t ic e s  th a t le a d  to  
th e  fo rm a tio n  o f  a  g r ou p  w ith  r e c o g n is a b le  c om m o n  b o n d s ) .
G e e ’s d e sc r ip t io n  o f  id e n t ity  d e p en d s  v e r y  m u ch  o n  th e  in terp re ta tion  o f  an  
in d iv id u a l b y  o th er s . G e e  d o e s  a c k n ow le d g e  th a t w e  m a y  h a v e  a  ‘c o r e  id e n t it y ’ 
bu t d o e s  n o t  d is c u s s  h o w  th is  c o u ld  b e  in te g ra ted  w ith  th e  n o t io n  o f  ‘h o w  o th er s  
s e e  u s ’ . H is  th eo r y  r e l ie s  o n  o th er s  h a v in g  th e  k n ow le d g e  to  s e e  y o u  a s  a  c er ta in  
ty p e  o f  p e r so n  bu t h o w  th is  k n ow le d g e  is  d e v e lo p e d  w ith in  a  h is to r ic a l c o n te x t ,  
an  in s titu t io n , in  d is c o u r se  o r  b y  a n  a f f in it y  g r ou p  is  n o t  d is c u s se d .
C om b in in g  a sp e c t s  o f  th e s e  tw o  th eo r ie s  b r in g s  m e  to  a  w o rk in g  d e sc r ip t io n  o f  
id en t ity . I u s e  ‘id e n t ity ’ to  m ean  th e  p r o c e s s  o f  c om in g  to  th ink  w e  k n o w  w h o  w e  
are, th in k in g  w e  k n ow  w h o  o th ers  are , th em  th in k in g  th e y  k n o w  w h o  w e  are , u s  
th in k in g  w e  k n o w  w h o  th e y  th ink  w e  are  and  so  o n . T h is  is  n o t  s om e th in g  w e  
h a v e  bu t som e th in g  w e  w o rk  tow a rd s  th ro u gh ou t ou r  l iv e s . W e  w o rk  tow a rd s  o u r  
id e n t ity  ( th ro u gh  d o in g  id e n t i f ic a t io n 8 w o r k )  b y  e s t a b lis h in g  and  lo o k in g  a t th e  
s ig n if ic a t io n  b e tw e e n  in d iv id u a ls , b e tw e e n  c o l le c t iv e s ,  and  b e tw e e n  in d iv id u a ls  
and  c o l le c t iv e s  an d  lo o k in g  a t r e la t io n sh ip s  o f  s im ila r ity  an d  d if fe r e n c e . W h ils t  
d o in g  th is  id e n t if ic a t io n  w o rk  w e  v ie w  o u r s e lv e s  and  o th er s  a s  c er ta in  k in d s  o f
8 Id e n t if ic a t io n  i s  th e  p r o c e s s  o f  c o m in g  to  id en t ity .
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p e r so n s . W e  r e c o g n is e  o u r s e lv e s  a n d  o th er s  to  b e  a  c er ta in  k in d  o f  p e r so n  w ith in  
a  g iv e n  c o n te x t .
In  th e  s c ie n c e  id e n t ity  litera tu re  d e s c r ib ed  la ter  in  th is  ch ap ter , as I s ta ted  a b o v e ,  
a r an ge  o f  d e sc r ip t io n s  o f  id e n t ity  are u sed . O n e  b o d y  o f  w o r k  that I h a v e  n o t  
d raw n  o n  is  that u s in g  a  m o d e l o f  s c ie n c e  id e n t ity  in i t ia lly  p r o p o s e d  b y  C a r lon e  
and  J o h n so n  (2 0 0 7 ) .  A lth o u g h  th e y  u s e  G e e ’s  id e a s  a b o u t  th e  k in d  o f  p e r so n  y o u  
are to  u n d e rp in  th e ir  p r o p o s e d  m o d e l o f  s c ie n c e  id en t ity , C ar lon e  and  J o h n so n
(2 0 0 7 )  g o  o n  to  d e sc r ib e  s c ie n c e  id e n t ity  a s  som e th in g  th a t y o u  h av e . T h is  m o d e l  
and  m o d if ic a t io n s  o f  it h a v e  b e e n  u s e d  b y  J o h n so n  e t  al. ( 2 0 1 1 )  to  s tu d y  s c ie n c e  
id e n t ity  w ith  w om e n  o f  c o lou r ; b y  C a r lon e  e t  a l. ( 2 0 1 1 )  and  C ar lon e  ( 2 0 1 2 )  to  
s tu d y  th e  n o rm a tiv e  s c ie n t if ic  p r a c t ic e s  o f  a  U S  fou rth  g rad e  s c ie n c e  c la s s r o om ;  
b y  K an e  (2 0 1 2 a  and  2 0 1 2 b )  w o rk in g  w ith  th ird  g r ad e  A fr ic a n  A m e r ic a n  
ch ild ren ; and  b y  H azar i e t  a l. ( 2 0 1 0 )  to  q u a n tify  th e  p h y s ic s  id en t ity  o f  U S  h ig h  
s c h o o l  p u p ils . W h ils t  I a c k n ow le d g e  th a t som e  o f  th e  o u tc om e s  fr om  th is  
a pp ro ach  c o u ld  in fo rm  u s  ab o u t  w h a t  c a n  in f lu e n c e  a  p e r s o n ’s d e v e lo p in g  
id e n t if ic a t io n  w ith  s c ie n c e  and  p h y s ic s ,  s im ila r ly  to  th e  r ese a r ch  d e s c r ib e d  in  
C hap ter  2 , it c a n n o t  in fo rm  u s  w h a t  a  s c ie n c e  id en t ity  is  i f  w e  u n d e rs tan d  id e n t it y  
a s s om e th in g  th a t w e  w o rk  tow a rd s , n o t  som e th in g  th a t is  f ix e d  and  th a t w e  h av e .
C om m u n it ie s  o f  P r a c t ic e
L av e  and  W en g e r  e x p la in  th a t th e  c o n c ep t  o f  c om m u n ity  is  c ru c ia l t o  th e ir  th e o r y  
o f  s itu a ted  le a rn in g  (1 9 9 1 ) .  T h e y  s a y
a  c om m u n ity  o f  p ra c t ic e  is  a  s e t  o f  r e la t io n s  am o n g  p e r so n s , a c t iv ity , and  
w o r ld , o v e r  t im e  and  in  r e la t io n  w ith  o th e r  ta n g en t ia l and  o v e r la p p in g  
com m u n it ie s  o f  p r a c tic e . (p 9 8 )
D raw in g  o n  th e ir  p e r sp e c t iv e  w o u ld  in v o lv e  th e  s c ie n c e  c la s s r o om  b e in g  v ie w e d  
as a  c om m u n ity  o f  p r a c t ic e  and  le a rn in g  in  th a t c la s s r o om  b e in g  v ie w e d  a s  a n  
a c t iv it y  w h e r e  n ew  m em b er s  are in d u c ted  in to  th a t c om m u n ity  o f  p r a c t ic e . L a v e
5 0
and  W en g e r  e x p la in  th a t w h e n  a n ew c om e r  en te rs  a  c om m u n ity  o f  p r a c t ic e  th e y  
start fr om  a p o s i t io n  o f  le g i t im a te  p e r ip h e ra lity . T h is  in v o lv e s  p a r t ic ip a t ion  a s  a  
w a y  o f  le a rn in g  th e  p ra c t ic e s  in v o lv e d  in  th a t c om m un ity . C on tin u in g  
in v o lv em en t  p r o v id e s  an  o p p or tu n ity  fo r  th e  lea rn er  to  m ak e  th e  cu ltu re  o f  
p ra c t ic e  in  th a t c om m u n ity  th e ir s . T h e  n ew c om e r  c a n  th en  m o v e  tow a rd s  
m em b er sh ip  o f  th e  c om m u n ity  w h e r e  its  m em b er s  p a r t ic ip a te  at m u lt ip le  le v e ls  
du e  to  th e ir  d if fe ren t in te r e sts , d iv e r se  c o n tr ib u t ion s  and  v a r ied  v ie w s  o f  th e  
com m un ity .
C om m u n it ie s  o f  p r a c t ic e  in  s c ie n c e  e d u c a t io n  l i t e r a tu r e
T h e  c om m u n it ie s  o f  p r a c t ic e  fr am ew o rk  h a s  b e e n  u s e d  e x t e n s iv e ly  in  th e  s c ie n c e  
id e n t ity  litera tu re  ( fo r  e x am p le  B r ick h o u s e ,  L o w e r y  a nd  S h u ltz , 2 0 0 0 ;
B r ick h o u s e  and  P o tter , 2 0 0 1 ;  T an  and  C a la b r e se  B a r ton , 2 0 0 7 ,  2 0 0 8 ;  D a n ie ls s o n ,
2 0 1 2 ) ,  w h ic h  w i l l  b e  d is c u s s e d  b e lo w . M u ch  o f  th is  w o r k  o n  s c ie n c e  id e n t ity  w a s  
carr ied  o u t  in  th e  U S A  in  b o th  m id d le  and  h ig h  s c h o o ls  (B r ic k h o u s e , L o w e r y  and  
S h u ltz , 2 0 0 0 ;  B r ick h ou se  and  P o tter , 2 0 0 1 ;  O lit sk y , 2 0 0 6 ) .  T h e se  s c h o o ls  w e r e  
m a in ly  in  urban , p o o r  areas w ith  a  h ig h  p e r c e n ta g e  o f  A fr ic a n  A m e r ic a n  and  
H isp an ic  s tu d en ts .
B r ick h o u s e , L o w e r y  and  S h u ltz  ( 2 0 0 0 )  in v e s t ig a te d  ‘W h a t  k in d  o f  g ir l d o e s  
s c ie n c e ? ’ T h e y  f o l lo w e d  tw e lv e  7  g r ad e  g ir ls  a t a  U S  E a st C o a s t  M id d le  S c h o o l  
o v e r  18 m on th s . T h e ir  s tu d y  w a s  e th n o g rap h ic  in  n a tu re  (c la s s r o om  o b s e rv a t io n  
and  in te r v iew s )  and  a ls o  in c lu d ed  a sk in g  th e  g ir ls  to  k e e p  jou rn a ls . T h e y  fo u n d  
th a t o n e  o f  th e  is su e s  w ith  s c ie n c e  ed u ca t io n  is  th a t te a ch e r s  are tr y in g  to  
en cu ltu re  s tu d en ts  in to  w ha t  th e y  b e l ie v e  is  th e  s c ie n c e  c om m u n ity  o f  p r a c t ic e  
(n am e ly  r e se a r ch  sc ie n t is t s )  b u t th a t th is  is  to o  far d is ta n t fr om  th e  m a jo r ity  o f  
s tu d en ts ’ u n d e rs tan d in g  o f  w h a t  b e in g  a  s c ie n t is t  is . T h e y  fo u n d  th a t g ir ls  w h o  
m ore  c lo s e ly  c o n fo rm ed  to  th e ir  v ie w  o f  s c ie n t is t s  w e r e  r e sp o n d ed  to  m o re  
p o s i t iv e ly  b y  th e  te a ch e r . T h e  tw o  g ir ls  fr om  th is  r e sea rch  w h o  w er e  id e n t if ie d  a s  
f it t in g  th is  p a ttern  w e r e  o n e  w h o  w a s  a  g o o d  s tud en t o v e ra ll  a c a d em ic a lly  bu t  
w h o  w a s  n o t  p ar ticu la r ly  in te r e s ted  in  s c ie n c e  ( i .e .  an  “a c a d em ic ”)  and  o n e  w h o
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w a s  o n ly  an  a v e ra g e  s tu d en t a c a d em ic a lly  b u t w h o  u s e d  h er  s o c ia l  sk il ls  to  
e n g a g e  w ith  th e  c la s s .  G ir ls  w h o  h ad  a  s tron g er  id e n t if ic a t io n  w ith  s c ie n c e  a s  a  
su b je c t  b u t w h o  d id  n o t  c o n fo rm  to  w h a t a  te a ch e r  th o u gh t  w a s  a  s c ie n t is t  w e r e  
n o t  e n co u r a g ed  b y  th e  tea ch e r . T w o  e x am p le s  o f  th is  ty p e  w e r e  o n e  g ir l w h o  
en jo y e d  f ig u r in g  th in g s  o u t  b u t w a s  n o t  “a c a d em ic ” and  o n e  w h o  w a s  lo u d  in  
c la s s .
B r ick h o u s e  and  P o tte r  ( 2 0 0 1 )  carr ied  o u t  a  lo n g itu d in a l, e th n o g r a p h ic a lly  b a sed ,  
s tu d y  o f  e th n ic  m in o r ity  g ir ls  in  a n  u rban  se tt in g . T h e y  c o l le c t e d  d a ta  o v e r  th ree
t l i
y ea r s , s ta r tin g  in  th e  7  g rad e . T h e y  fo u n d  th a t g ir ls  in  th e ir  s tu d y  e x p e r ie n c e d  
b o th  m a r g in a lisa t io n  and  p a r tic ip a t io n  in  s c h o o l  c om m u n it ie s  o f  s c ie n c e  
d ep en d in g  o n  th e ir  s o c ia l  and  p e r so n a l id en t it ie s  ( i .e .  th e ir  g en d e r , e th n ic ity ,  
s o c io - e c o n om ic  b a ck g rou n d , p e e r  r e la t io n sh ip s ) . T h is  is  a n  e x am p le  o f  h o w  th e  
v ar io u s  c om m u n it ie s  th a t are fo u n d  in  a  s c h o o l  in terac t and  h o w  in d iv id u a ls  m a y  
b e  c o n s tr a in ed  b y  s tructu re  and  p o w e r  th a t l im it  th e  c om m u n it ie s  o f  w h ic h  th e y  
ca n  b e  part.
O lit sk y  ( 2 0 0 6 )  in v e s t ig a te d  h o w  d is c o u r s e  is  part o f  a  c om m u n ity  o f  p r a c t ic e  and  
h o w  th e  d is c o u r se  u s e d  in  th e  s c ie n c e  c la s s r o om  ca n  a ls o  in f lu e n c e  th e  
d e v e lo pm en t  o f  a  s tu d en t ’s id en t ity . T h e  c om m o n ly  h e ld  d is c o u r se  th a t p or tray s  
s c ie n c e  a s  ‘t o o  h a rd ’ c o n v e y s  th e  id e a  th a t o n ly  a s p e c ia l ty p e  o f  p e r so n  c a n  h a v e  
an  id e n t if ic a t io n  w ith  s c ie n c e .  T h e  d is c o u r se  in  a  s c ie n c e  c la s s r o om  h o w e v e r  is  
n o t  th e  o n ly  d is c o u r se  th a t c on tr ib u te s  to  id e n t ity  fo rm a tion . It is  a ls o  th e  
d is c o u r se s  u s e d  b y  p e e r  g r o up s , th e  s c h o o l  s y s tem , th e  n e ig h b ou rh o od  in  w h ic h  
s tu d en ts  l iv e  and , o f  c o u r se , th e  te a ch er s . O l it s k y ’s r e sea rch  w a s  par t o f  a  s tu d y  
o f  f iv e  s c h o o ls  in  P h ila d e lp h ia  lo o k in g  at s c ie n c e  ed u c a t io n  in  an  u rb an  se tt in g . 
Sh e  ca rr ied  o u t  c la s s r o om  o b se rv a t io n s , s tu d en t in te r v iew s  an d  u s e d  s tu d en ts  as  
r esea rch e rs . S h e  fo u n d  th at s tu d en ts  h e re  w e r e  m o r e  l ik e ly  to  id e n t if y  w ith  
sc ie n c e  i f  th e y  w e r e  part o f  th e  s o c ia l g r o u p in g s  th a t w e r e  c o l le g e  b o u n d  o r  h ad  a  
s o c ia l b a ck g rou n d  ( fo r  e x am p le , h ig h e r  s o c io  e c o n om ic  le v e l  o r  p a r en ts  w h o  
w e re  s c ie n t is t s )  w h e r e  th e y  w e r e  m o r e  fam ilia r  w ith  th e  la n g u a g e  o f  s c ie n c e .
T h is  e v id e n c e  s u g g e s ts  th a t a g a in  it is  th e  s o c ia l  a nd  p e r so n a l id en t i t ie s  o f  
s tu d en ts  th a t h av e  s tr on g  in f lu e n c e s  o n  th e  d e v e lo pm en t  o f  s c ie n c e  id en t it ie s .
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H ow  id en t it ie s  and  p a r tic ip a t io n  in  c om m u n it ie s  o f  p r a c t ic e  c a n  b e  u s e d  to  
e x p la in  p e r s is te n c e  o r  n o t  in  th e  ‘s c ie n c e  p ip e l in e ’9 w a s  d e sc r ib ed  b y  
A sch b a ch te r , L i and  R o th  ( 2 0 1 0 ) .  U s in g  a  sam p le  o f  3 3  h ig h  s c h o o l  s tu d en ts , 
w h o  in  th e  ten th  g rad e  a ll  e x p r e s s e d  a n  in ter est  in  p u r su in g  a  S T EM  co u r se  o r  
ca reer , th e y  e x p lo r ed  w h y  s om e , b y  th e  t im e  th e y  r e a ch e d  th e  tw e lf th  g rad e , 
p e r s is te d  in  th is  and  w h y  o th er s  c h a n g e d  th e ir  m in d s . T h e y  id en t i f ie d  th re e  
g ro up s  w h o  th e y  te rm ed  L o s t  P o ten t ia ls , H ig h  A c h ie v in g  P er s is te r s  and  L o w  
A c h ie v in g  P e r s is te r s .
T w en ty  f iv e  o f  th e  s tu d en ts  w e r e  d e sc r ib ed  a s  L o s t  P o ten t ia ls . T h e se  w e r e  
s tu d en ts  w h o  d e sc r ib ed  a  p o o r  e x p e r ie n c e  o f  s c ie n c e  at s c h o o l  d u e  to  p o o r  
in s tru c t io n  and  a  la ck lu s tr e  cu rr icu lum . T h e y  n o w  fo u n d  s c ie n c e  hard  and  
d e s c r ib ed  it a s  o n ly  fo r  c er ta in  p e o p le . T h e y  n o w  th o u gh t  tha t s c ie n c e  ca reers  
w e re  d if f ic u lt  to  a tta in  and  m o re  e f fo r t  w a s  n e e d e d  to  b e  s u c c e s s fu l in  th e s e  ty p e s  
o f  ca reer . T h e se  s tu d en ts  n o w  fo u n d  o th er  su b jec ts  m o r e  in ter e st in g  th an  s c ie n c e .  
T h e y  a ls o  r ep or ted  th a t th e ir  fa m i l ie s ’ e n co u ra g em en t  to  e n g a g e  w ith  s c ie n c e  h ad  
c h a n g e d  to  b e in g  m o re  n e g a t iv e . T h e  r em a in in g  e ig h te e n  o f  th e  s tu d en ts  c o u ld  b e  
te rm ed  a s  P e r s is to r s , b u t th e y  c o u ld  b e  sp lit  in to  tw o  g roup s: tw e lv e  w e r e  fu rther  
d e sc r ib ed  a s  H ig h  A c h ie v e r s  and  s ix  a s  L o w  A c h ie v e r s . T h e  H ig h  A c h ie v in g  
P er s is to r s  w e r e  s tu d en ts  w h o  g a in e d  g o o d  g rad e s  in  s c ie n c e  c la s s e s , a sp ir ed  to  
‘h ig h  r a n k in g ’ p r o fe s s io n s  and  a c k n ow le d g e d  tha t s c ie n c e  c o u ld  b e  hard , b o r in g  
and  t im e  c o n sum in g  e v e n  th o u g h  th e y  w a n te d  to  c o n t in u e  to  s tu d y  it. T h e  L o w  
A c h ie v in g  P e r s is to r s  d em on str a ted  a  d is c o n n e c t  b e tw e e n  th e ir  a sp ir a t io n s  and  
l e v e ls  o f  s c ie n c e  a tta inm en t  b u t w e r e  s t il l  in te r e s ted  in  c h o o s in g  s c ie n c e  c a re er s . 
T h e y  d e s c r ib e d  m o re  n e g a t iv e  s c h o o l  e x p e r ie n c e s  o f  s c ie n c e . In  g en e ra l, th e y  
cam e  fr om  lo w e r  c la s s  fam il ie s ,  w ith  few er  fa m ily  m em b er s  a s  s c ie n c e  r o le  
m od e ls  a n d  r e c e iv e d  le s s  s c ie n c e  s p e c i f ic  su pp ort th an  th e ir  H ig h  A c h ie v in g  
P er s is to r  p e e r s .
M em b er s  o f  th e s e  d if fe r en t  g r ou p s  e x p e r ie n c e d  d if fe r en t  in te r a c t io n s  w ith  th e  
s c ie n c e  c om m u n it ie s  o f  p ra c t ic e  b o th  in  a nd  o u t s id e  s c h o o l  and  w ith in  th e  
e x te n d ed  fam ily . T h e  g r o u p s  e a ch  e x p e r ie n c e d  d if fe r en t m ic ro  c lim a te s  w ith in
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e a c h  o f  th e se  c om m u n it ie s  o f  p r a c t ic e . S tu d en ts  w h o  fo u n d  supp o rt fo r  s c ie n c e  in  
m u lt ip le  c om m u n it ie s  w e r e  m o re  lik e ly  to  c o n s o l id a te  th e ir  id en t i f ic a t io n  w ith  
s c ie n c e  and  p e r s is t  in  th e ir  S T EM  a sp ira t ion s  th a t th o se  w h o  d id  n o t . T h e se  w e r e  
th o s e  s tu d en ts  d e sc r ib ed  a s  th e  H ig h  A c h ie v in g  P e r sis to r s . L o s t  P o ten t ia l 
s tu d en ts  fo u n d  lit t le  o r  n o  supp ort fo r  th e ir  d e v e lo p in g  s c ie n c e  id en t i t ie s  in  th e  
com m u n it ie s  th e y  w e r e  m em b er s  o f  an d  so  le f t  th e  s c ie n c e  p ip e l in e .
D a n ie ls s o n  ( 2 0 1 2 )  u s e d  c om m u n it ie s  o f  p r a c t ic e  to  in v e s t ig a te  w om e n  u n iv e r s ity  
stu d en ts  w h o  w e r e  s tu d y in g  p h y s ic s  in  a  S w e d is h  u n iv er s ity . A s  sh e  sa y s , ‘th e  
v o ic e s  o f  w om e n  w h o  h a v e  c h o s e n  to  s tu d y  p h y s ic s  are s e ld om  h ea rd ’ (p 2 5 ) .  
U s in g  e v id e n c e  fr om  sem i-s tru c tu r ed  in te r v iew s  w ith  f iv e  w om en , sh e  id e n t if ie d  
th ree  ty p ic a l w a y s  th a t w om e n  in te ra c ted  w ith  th e  p h y s ic is t  c om m u n ity  o f  
p ra c t ic e . F ir s t ly  th ere  w e r e  tw o  w om en  fo r  w h om  th e  r e la t io n sh ip  b e tw e e n  
g en d e r  and  p a r t ic ip a t ion  in  th e  p h y s ic is t  c om m u n ity  w a s  cen tra l. O n e  w om a n  fe lt  
th a t sh e  w a s  a  n o n -p a r tic ip an t in  tr ad ition a l fem in in it y  an d  th a t w a s  h o w  sh e  
c o u ld  b e  part o f  th is  c om m u n ity  w h e r ea s  th e  o th er  d id  n o t  s e e  h e r s e l f  as b e in g  
fu l ly  part o f  th e  c om m u n ity  and  d u e  to  h er  g en d e r  p la y e d  a m o r e  p a s s iv e  r o le  in  
th e  c om m un ity . T w o  w om e n  fe lt th a t g en d e r  w a s  n o t  an  is su e  w ith  b e in g  a  
m em b er  o f  th e  p h y s ic is t  c om m u n ity  a s  p h y s ic s  w a s  g en d e r  n eu tra l. T h e ir  
p a r tic ip a t io n  in  th e  c om m u n ity  w a s  d u e  to  th e  w o rk  th e y  had  d o n e  to  a c h ie v e  
q u a lif ic a t io n s  a n d  a u to n om y  in  th e  lab ora to ry . F in a lly  o n e  w om a n  d id  n o t  s e e  
h e r s e l f  a s  a  trad ition a l p h y s ic is t  b u t a s  an  e x p e r im en ta l p h y s ic is t  w h o  e n jo y e d  
‘p la y in g  a round  w ith  eq u ipm en t  u n til it w o r k e d ’ (p 3 5 ) .
In  sum m ary , th e  o u tc om e s  fr om  s c ie n c e  id en t ity  r e se a r ch  u s in g  c om m u n it ie s  o f  
p ra c t ic e  a s  th e  th eo r e t ic a l fr am ew o rk  to  u n d erstand  id e n t ity  h a s  s h o w n  th a t th ere  
is  a  cu ltu ra l v ie w , r ep ea ted  b y  te a ch er s  in  th e  c la s sr o om , o f  w h o  m a k e s  a  g o o d  
sc ie n t is t . T h is  is  s om e o n e  w h o  is  t y p ic a l ly  d e s c r ib e d  a s  a  ‘g o o d  s tu d en t’, b u t is  
n o t  n e c e s s a r ily  o n e  w h o  h a s  a n  id e n t if ic a t io n  w ith  s c ie n c e  a s  a  su b je c t . T h e  
d is c o u r se  u s e d  in  th e  s c ie n c e  c la s s r o om  a s  w e l l  a s  th e  g end e r , th e  e th n ic i ty  a n d  
th e  s o c io  e c o n om ic  b a ck g ro u n d  o f  th e  s tu d en ts  are a ll fo u n d  to  im p a c t  o n  th e ir  
d e v e lo p in g  s c ie n c e  id en t it ie s . S tu d en ts  in  th e  ‘s c ie n c e  p ip e l in e ’ c o u ld  b e  
d e s c r ib ed  a s  e ith e r  P e r s is to r s  o r  L o s t  P o ten t ia ls  d e p en d in g  o n  h o w  th e y  
p a r tic ip a ted  w ith  th e  s c ie n c e  c om m u n ity  o f  p r a c t ic e . W om en  w h o  h ad  a lr ea d y
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c h o s e n  to  s tu d y  p h y s ic s  a t u n iv e r s ity  c o u ld  a ls o  b e  d e s c r ib ed  as b e in g  m em b er s  
o f  o n e  o f  th ree  ty p e s ,  a g a in  d e p en d in g  o n  h o w  th e y  in te r a c ted  w ith  th e  s c ie n c e  
c om m u n ity  o f  p ra c tic e .
C r it ic ism s  o f  c o m m u n it ie s  o f  p r a c t ic e  t h e o r y
O ne  o f  th e  c r it ic ism s  o f  th e  u s e  o f  c om m u n it ie s  o f  p r a c t ic e  in  ed u ca t io n  is  th e  
q u es tion : w h a t  c om m u n ity  o f  p r a c t ic e  are th e  s tud en ts  en ter in g ?  L a v e  and  
W en g e r  ( 1 9 9 1 )  th em s e lv e s  d is c u s s  th is .
F o r  e x am p le , in  m o s t  h ig h  s c h o o ls  th er e  is  a  g r ou p  o f  s tu d en ts  e n g a g e d  
o v e r  a  su b s tan tia l p e r io d  o f  t im e  in  le a rn in g  p h y s ic s . W ha t c om m u n ity  o f  
p ra c t ic e  is  in  th e  p r o c e s s  o f  r ep ro du c tion ?  P o s s ib ly  th e  s tu d en ts  
p ar tic ip a te  o n ly  in  th e  r ep rod u c t ion  o f  h ig h  s c h o o l  it s e lf . B u t  a s su m in g  
th a t th e  p ra c t ic e  o f  p h y s ic s  is  a ls o  b e in g  r ep ro d u c ed  in  s om e  fo rm , th er e  
are v a s t  d if fe r e n c e s  b e tw e e n  th e  w a y s  h ig h  s c h o o l  p h y s ic s  s tu d en ts  
p a r t ic ip a te  in  and  g iv e  m e an in g  to  th e ir  a c t iv it y  a nd  th e  w a y  p r o fe s s io n a l  
p h y s ic is t s  d o . T h e  a c tu a l r ep ro d u c in g  c om m u n ity  o f  p r a c t ic e , w ith in  
w h ic h  s c h o o l  c h ild r en  lea rn  a b o u t  p h y s ic s , is  n o t  th e  c om m u n ity  o f  
p h y s ic is t s  b u t th e  c om m u n ity  o f  s c h o o le d  adu lts . (p 9 9 )
W e  n e e d  to  b e  aw a re  o f  w h a t  w e  are try in g  to  a c h ie v e  in  a  s c h o o l  p h y s ic s  
c la s sr o om . F rom  m y  o w n  e x p e r ie n c e  o f  te a c h in g  ch em is tr y , I w o u ld  a g r ee  w ith  
L av e  and  W en g e r  th a t w e  are n o t  in tro d u c in g  s tu d en ts  to  th e  c om m u n ity  o f  
p ra c t ic e  o f  p r o fe s s io n a l c h em is ts  (e ith er  in d u s tr ia l o r  a c a d em ic ) . W e  are  
in tro d u c in g  s tu d en ts  to  an  u n d e rs tan d in g  o f  th e  su b je c t . T h is  m a y  in  fu tu re  
en co u ra g e  som e  o f  th em  to  m o v e  in to  th e  c om m u n ity  o f  th e  ch em is t;  o r  to  u s e  
th e ir  k n o w le d g e  o f  c h em is tr y  to  em b rac e  o th e r  s c ie n t if ic  c om m u n it ie s  o f  
p ra ct ic e ;  o r  to  b e c om e  a  m em b er  o f  th e  s c ie n t i f ic a l ly  l iter a te  c om m u n ity  w h o  do  
n o t  further  th e ir  s tu d y  o f  c h em is tr y  b u t u n d e rs tan d  th e  im p or tan c e  o f  it.
5 5
T he  is su e  o f  th e  u se  o f  c om m u n it ie s  o f  p ra c t ic e  to  d e sc r ib e  m a th em a tic s  
c la s s r o om s  w a s  d is c u s s e d  b y  B o y la n  (2 0 1 0 ) .  In  c om m u n it ie s  o f  p r a c t ic e ,  
n ew c om e r s  p a r tic ip a te  fr om  a  le g it im a te  p e r iph era l p o s i t io n  u n til th e y  b e c om e  
m em b er s  o f  th e  c om m u n ity . T h e y  le arn  a b ou t th e  c om m u n ity  fr om  o ld  tim ers . 
H ow e v e r , le a rn in g  in  a  s c h o o l  c la s s r o om  is  m o d e lle d  a s  in d iv id u a l a c q u is it io n  o f  
k n ow le d g e  ra ther  th a t s o c ia l p a r t ic ip a t io n  and  th is  le a rn in g  is  fr eq u en t ly  n o t  
c o n te x tu a lis ed . In  th e , o f ten , tr a n sm is s iv e  p e d a g o g y  th a t is  fo u n d  in  s c h o o l  
c la s s r o om s , te a ch e rs  a nd  s tu d en ts  d o  n o t  lea rn  a lo n g  s id e  e a c h  o th er . T h e  tea ch e r  
is  e x p e c t e d  to  ‘a lr ea d y  h a v e  th e  k n o w le d g e ’ ( p i 0 ) . A ls o ,  th e  te a ch e r s  are  n o t  
te a c h in g  th e  s tu d en ts  to  b e c om e  th e  sam e  a s  th em  (te a ch e r s )  a s  w o u ld  b e  th e  c a se  
in  a p p ren t ice  le a rn in g  th a t fo rm s th e  e x am p le s  u s e d  in  c om m u n it ie s  o f  p r a c t ic e  
th eo ry .
M y  w o r k in g  th eo r y  o f  id en t ity , b a se d  o n  J enk in s  and  G e e , is  a  p r o c e s s  w h e r eb y  
w e  c om e  to  th in k  w e  k n o w  w h o  w e  are as w e ,  and  o th er s , c om e  to  s e e  o u r s e lv e s  
a s a  c er ta in  k in d  o f  p e r so n . W e  d e v e lo p  w ith in  m an y  c om m u n it ie s  o f  p r a c t ic e  bu t  
th e  m a jo r ity  o f  th em  d o  n o t  o p e ra te  w h e r e  w e  en g a g e  w ith  th em  a s  a p p r en t ic e s  in  
order  to  b e c om e  o ld  tim ers . I n e e d e d  a  d if fe ren t w a y  o f  d e s c r ib in g  th e  p la c e s  
w h er e  o u r  id en t it ie s  d e v e lo p . In  s c ie n c e  id e n t ity  litera tu re , th e  u s e  o f  f ig u r e d  
w o r ld s  h a s  c om e  to  th e  fo r e , and  I lo o k e d  th ere  fo r  an  a lte rn a tiv e .
F ig u r ed  w o r ld s  (H o l la n d  e t  a l., 1 9 9 8 )  o ff e r  a  m o r e  f le x ib le  w a y  o f  d e s c r ib in g  th e  
v a r io u s  s o c ia l ly  c o n s tru c ted  c o l le c t iv e s  th a t w e  l iv e  in  th an  c om m u n it ie s  o f  
p rac t ic e , and  so  I f e e l  th a t th e y  d e sc r ib e  th e  p la c e s  w h e r e  o u r  id en t it ie s  d e v e lo p ,  
and  th e  sp a c e s  th a t are a v a ila b le  fo r  id e n t ity  d e v e lo pm en t  in  a  c la s s r o om , in  a  
m ore  u n d e rs tan d ab le  w a y .  F ig u r ed  w o r ld s  are lik e  c om m u n it ie s  o f  p r a c t ic e  in  
th a t th e y  d o  h a v e  a  h is to r ic a l d im en s io n , th e y  d o  h a v e  s o c ia l  p o s t io n a l i ty  w h e r e  
p a r t ic ip a n ts ’ p o s it io n s  m a tter , th e y  are s o c ia l ly  o r g a n is ed  and  th e y  d o  d e v e lo p  
o v e r  tim e;  bu t th e y  are  n o t  p r im a r ily  fo c u s e d  o n  e x p e r ts  in tro d u c in g  n ew  
m em b er s  in to  th e  w o rk in g s  o f  th a t c om m un ity . T h is  o ff e r s  a  d if fe r en t  w a y  to  
lo o k  at th e  p h y s ic s  c la s s r o om , o n e  th a t w i l l  b e  d e s c r ib ed  b e lo w .
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F ig u r e d  W o r ld s
H o lla n d  e t  al. ( 1 9 9 8 )  d e sc r ib e  id e n t ity  a s  a  c om b in a t io n  o f  th e  p e r so n a l w o r ld  
w ith  th e  c o l le c t iv e /s o c ia l  w o r ld ;  a s  a  s o c ia l  p rodu ct; a s  l iv in g  in  and  d e v e lo p in g  
in  s o c ia l  p r a c t ic e ;  and  a s  d e v e lo p in g  o v e r  a  l i f e t im e  (p 5 ) . T h e ir  id e a s  o f  id en t ity  
are b a se d  o n  w o r k  b y  V y g o t s k y  and  B ak h tin  w h o  v ie w  h um an s  a s  s o c ia l  and  
cu ltu ra l c rea tu res  w h o  c a n  m o v e  to  fo rm  a  s e t  o f  s o c ia l ly  and  cu ltu ra lly  fo rm ed  
su b je c t iv e s  b y  u s in g  h um an  a g e n c y . H o lla n d  e t al. d e v e lo p  th e se  id e a s  to  fo c u s  
o n  th e  d e v e lo pm en t  o f  id e n t ity  and  a g e n c y  s p e c i f ic  to  p ra c t ic e  and  a c t iv it ie s  in  
‘w o r ld s ’ . H o lla n d  e t  a l. c a ll  th e s e  w o r ld s  ‘f ig u red  w o r ld s ’ . T h e  th eo r e t ic a l  
b a ck g rou n d  o f  f ig u r ed  w o r ld s  is  th a t th e y  are a  h is to r ic a l p h en om en o n ;  th e y  are  
s o c ia l e n c o u n te r s  w h e r e  p a r t ic ip a n ts ’ p o s it io n s  m atter; th e y  are s o c ia l ly  
o rg a n ise d  and  r ep rod u c ed ; and  d istr ib u te  ‘u s ’ a c ro s s  d if fe r en t  f ie ld s  o f  a c t iv it y  
(p 4 1 ) .
T h e  fo rm a tio n  o f  f ig u r ed  w o r ld s  r e s ts  u p o n  o u r  a b i li ty  to  fo rm  w o r ld s  a nd  b e  
fo rm ed  in  c o l l e c t iv e ly  r e a lis e d  ‘a s  i f  r e a lm s . T h e se  w o r ld s  tak e  sh a p e  a nd  gran t  
sh ap e  to  th e  c o -p r o d u c t io n  o f  a c t iv it ie s , d is c o u r se s , p e r fo rm an ces  an d  a rte fa c ts .  
W ith in  th e s e  f ig u red  w o r ld s  are f ig u r e s , ch aracters  and  ty p e s  w h o  carry  o u t  its  
ta sk s , in terac t w ith  it and  e a c h  o th er  and  d e v e lo p  it. F or  f igu red  w o r ld s  to  e x is t  
th e y  n e e d  to  b e  b o th  s o c ia l ly  g e n e ra ted  and  cu ltu ra lly  c o n s tru c ted . W e  c an  
r e c o g n is e  f ig u red  w o r ld s  b e c a u s e  w e  r e c o g n is e  p ar ticu lar  ch aracter s , a c ts  and  
w o r ld s  a s  b e in g  part o f  a  g iv e n  w o r ld . P e o p le  w ith in  th e se  w o r ld s  r e c o g n is e  
par ticu lar  o u tc om e s  o v e r  o th er s . T h e se  w o r ld s  are fo rm ed  and  r e -fo rm ed  in  
r e la t io n  to  th e ir  p a r t ic ip a n ts ’ e v e r y d a y  n e ed s .  A n  e x am p le  w o u ld  b e  th a t w e ,  and  
s tu d en ts , c a n  d e s c r ib e  and  r ep rod u ce  a  ‘n o rm a l p h y s ic s  c la s s r o om ’.
F o r  H o lla n d  e t  a l. id en t it ie s  are fo rm ed  in  th e  p r o c e s s  o f  p a r t ic ip a tin g  in  th e  
a c t iv it ie s  th a t are  o r g a n is ed  b y  f ig u red  w o r ld s . W h en  w e  in terac t w ith  a  f ig u red  
w o r ld  it c a n  b e  a t m a n y  d if fe r en t  le v e ls ;  fr om  fu l ly  em b ra c in g  th e  w o r ld ,  to  
r e je c t in g  th e  w o r ld , to  m an y  d if fe ren t d e g r e e s  o f  in ter a c t io n  w ith  th e  w o r ld .  
W ha tev e r  le v e l  o f  e n g a g em en t  w e  en d  up  h a v in g  w ith  a  p ar ticu lar  w o r ld , ou r  
id e n t ity  is  a f f e c te d  b y  it. In  o u r  e v e ry d a y  l if e  w e  w i l l  e n co u n te r  m an y  d if f e r e n t
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f ig u r ed  w o r ld s ;  th o s e  that w e  fu lly  e n g a g e  w ith , th o se  th a t w e  r e jec t and  th o s e  
w h er e  w e  are s t i l l  d e v e lo p in g  ou r  id en t it ie s .
F ig u r e d  w o r ld s  in  s c ie n c e  e d u c a t io n  l i t e r a tu r e
T an  and  C a la b r e se  B a r to n  (2 0 0 7 ,  2 0 0 8 ,  2 0 0 9 a  and  2 0 0 9 b )  u s e  b o th  c om m u n it ie s  
o f  p ra c t ic e  an d  f ig u red  w o r ld s  to  d e sc r ib e  th e ir  f in d in g s . T h e y  sa y  th a t  
com m u n it ie s  o f  p r a c t ic e  c a n  b e  th o u gh t  o f  a s  f ig u r ed  w o r ld s  and  th a t th e  
c la s s r o om  is  a  c om m u n ity  o f  p ra c t ic e  so  th e re fo r e  a  f ig u red  w o r ld . H ow e v e r ,  
th e y  d o  n o t  d is c u s s  a n y  d i f fe r e n c e s  b e tw e en  h o w  c om m u n it ie s  o f  p r a c t ic e  o r  
f ig u r ed  w o r ld s  are e s ta b lish ed .
T an  and  C a la b r e se  B a r to n  s tud ied  g ir ls  in  a  U S  M id d le  S c h o o l.  T h e y  ca rr ied  ou t  
an  e th n o g rap h ic  s tu d y  o f  a  g rad e  6  s c ie n c e  c la s s  w h ic h  in c lu d ed  th r ic e  w e e k ly  
l e s s o n  o b se rv a t io n s , tw o  in d iv id u a l and  g ro up  in te r v iew s , in fo rm a l c o n v e r s a t io n s  
and  o b se rv a t io n  o f  s tu d en t w o rk . T h e y  r ep or ted  o n  th ree  c a se s  in  p a r ticu la r  in  
th e ir  fir s t  tw o  p a p er s  and  th e  c la s s r o om  o v e ra ll  in  th e ir  2 0 0 9  p ap ers . O n e  c a se  
o u tl in e d  a  g ir l w h o  m o v e d  fr om  b e in g  a  n o n  p a r t ic ip a to r  in  th e  c la s s  to  b e in g  a  
k e y  m em b er  o f  th e  c la s s . T h is  w a s  s e e n  a s  a n  e x am p le  o f  h o w  f lu id  s tu d en t  
id en t it ie s  c a n  b e . Id en t ity  is  n o t  s in g le . A  p e r so n  c a n  e x p e r ie n c e  m a n y  d if fe r en t  
id en t it ie s  d e p en d in g  o n  w h ic h  c om m u n it ie s  o r  f igu red  w o r ld s  th e y  in h ab it . T h e se  
m u lt ip le  id en t it ie s  are o f t e n  h ie r a r ch ic a lly  v a lu e d  o r  p o s it io n e d  th ro u gh  p e e r  
r e la t io n sh ip s  an d  s o c ie ta l stru c tu res . T h is  g ir l  e x h ib it e d  p e r so n a l a g e n c y  in  
au th o r in g  h er  id e n t ity  ( i .e .  sh e  ch a n g e d /r e -w r o te  in  h er  o w n  w o rd s  h er  id e n t it y  to  
f it  th e  n ew  c om m u n ity /f ig u r ed  w o r ld  sh e  w an ted  to  in h ab it ). T o  m o d ify  h e r  
id e n t ity  sh e  w a s  b o th  em p ow e r e d  and  su pp or ted  b y  h e r  p e e r s  and  h er  te a ch e r .
T h e  o th er  tw o  c a se  s tu d ie s  i llu s tr a ted  h o w  tw o  o th er  g ir ls  au th o r ed  n ew  a nd  n o n -  
tr ad ition a l s c ie n c e  lea rn er  id en t it ie s  th a t m er g ed  th e ir  l if e  w o r ld s  w ith  th e  w o r ld  
o f  s c h o o l  s c ie n c e  ( tw o  d if fe ren t c om m u n it ie s /f ig u r e d  w o r ld s ) . A g a in  th e s e  g ir ls  
d em on s tr a ted  a  s tron g  s en se  o f  a g e n c y  th ro u gh  au th o r in g  o f  th e se  n o v e l  
id en t it ie s .
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T h e  2 0 0 9 a  p a p er  d is c u s se d  h o w  th e  c la s s r o om  i t s e l f  c o n s is t e d  o f  th re e  em erg en t  
f ig u r ed  w o r ld s  -  th a t o f  a  s to r y te ll in g  w o r ld , th a t o f  b e in g  a  ‘r e a l’ w o r ld  and  o n e  
th a t a l lo w e d  d iv e r se , a u th en tic , s c ie n c e -b a s e d  p a r t ic ip a t io n . T h e  s to r y te ll in g  
w o r ld  in v o lv e d  th e  s tu d en ts  te ll in g  s to r ie s  a b o u t  h o w  th e y  e x p e r ie n c e d  s c ie n c e  in  
th e ir  h om e , w h il s t  tr a v e llin g  and  in  th e ir  n e ig h b o u rh o o d . T h e  f ig u red  w o r ld  o f  
b e in g  r ea l u t il is e d  th e  s tu d en ts ’ ‘y o u th -b a s e d  r e a li ty ’ w h ic h  w a s  c om p r is ed  o f  
th e  d is c o u r se s  and  p r a c t ic e s  th a t d om in a ted  th e  s tu d en ts ’ o u t  o f  s c h o o l  
e x p e r ie n c e s .  T h e  th ird  w o r ld , th a t o f  a  d iv e r se , a u th en tic , s c ie n c e -b a s e d  
p ar t ic ip a tion , w a s  w h e r e  th e  s tu d en ts  to o k  up  r o le s  o th er  th an  th a t o f  a  tra d it io n a l  
stu d en t ( fo r  e x am p le , p e t  ca re tak ers , p lan t ca re tak ers  and  s tu d en t le a d e rs ) . T h is  
a llo w e d  a ll  s tu d en ts , e v e n  th e  le s s  p rom in en t  o n e s ,  to  g a in  ow n e r sh ip , a u th o r ity  
and  a g e n c y  in  s c ie n c e .  T h e se  f ig u r ed  w o r ld s  w e r e  n o t  d is t in c t  bu t d iv e r se  and  
sh if t in g . T h e  s tu d en ts  w ith in  th e  c la s s  e n g a g e d  d if fe r e n t ly  w ith  e a c h  f ig u r ed  
w o r ld  and  th e ir  s c ie n c e  id en t it ie s  a ls o  d e v e lo p e d  d if fe r e n t ly  in  e a c h  f ig u r ed  
w or ld .
C a la b r e se  B a r to n  and  T an  (2 0 1 0 )  a lso  lo o k e d  at s c ie n c e  le a rn in g  in  in fo rm a l,  
inn er  c ity , a fter  s c h o o l  s c ie n c e  c lu b s . T h e se  c lu b s  e n c o u r a g e d  learn ers  to  
em b ra ce  th e  f ig u red  w o r ld  o f  s c ie n c e  b y  d e v e lo p in g  th e ir  lo c a l ly  in s ta n c e d  s e n s e  
o f  a g e n c y . T h e  s tu d en ts  h ere  a c t iv e ly  e n g a g e d  w ith  th e  o u t  o f  s c h o o l  a c t iv it ie s  
th a t a l lo w e d  th em  to  d e v e lo p  an  id e n t ity  n o t  u su a lly  a v a ila b le  to  th em  w ith in  th e  
s c h o o l  s e t t in g .
O u t o f  s c h o o l  s c ie n c e  c lu b s  h a v e  a ls o  b e e n  a  fo c u s  o f  r e se a r ch  b y  R a hm  ( 2 0 0 7 )  
and  R ahm  and  G o n sa lv e s  ( 2 0 1 2 )  to  in v e s t ig a te  h o w  s tu d en ts ’ s c ie n c e  id e n t it ie s  
d e v e lo p  w ith in  a  f ig u r ed  w o r ld  o f  s c ie n c e  a nd  s c ie n t is t s  th a t d o e s  n o t  h a v e  th e  
con s tr a in t  o f  b e in g  s e e n  a s  ‘ty p ic a l s c h o o l  s c ie n c e ’ . R a hm  d e sc r ib e s  h o w  at th e  
start o f  a  sum m er  s c ie n c e  c lu b  m o s t  s tu d en ts  d e s c r ib ed  s c ie n t is t s  u s in g  th e  
ty p ic a l  s te r e o ty p e s  d e sc r ib e d  in  C hap ter  2 . T h e y  c o u ld  n o t  s e e  th em se lv e s  a s  part  
o f  th is  f ig u red  w o r ld  o f  s c ie n t is t s  a s  it w a s  to o  d if fe r en t  fr om  h o w  th e y  s a w  
th em se lv e s .  A fte r  m e e t in g  and  in t e r v iew in g  p ra c t is in g  s c ie n t is t s ,  th e  s tu d en ts  
cam e  to  s e e  th em  a s ‘b e in g  h um an ’ and  r ep o r ted  th a t th e  f ig u red  w o r ld  o f  
s c ie n t is t s  w a s  n o t  a s  far fr om  th e ir  v ie w s  o f  th em s e lv e s  a s  it h ad  b e e n  o r ig in a lly .  
R ahm  and  G o n sa lv e s  r ep o r ted  th a t, w h e n  g ir ls  fir s t  e n co u n te r ed  th e  a fter  s c h o o l
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s c ie n c e  c lu b , th e  f ig u red  w o r ld  o f  n o rm a tiv e  s c ie n c e  ( i .e . o n e  th a t is  au th o r ita tiv e , 
in c o n te s ta b le  and  w h er e  g ir ls  d o n ’t  d o  it) is  r ep ro du c ed . H ow e v e r , a s  th e  g ir ls  
e n g a g e d  w ith  th e  p rog ram m e , th e y  c am e  to  c on s tru c t  tem p orary  s c ie n c e  
id en t it ie s  an d  b e c om e  partia l in s id e r s  o f  th e  w o r ld .
M o s t  y o u n g  p e o p le  lea rn  a b ou t s c ie n c e  w ith in  th e  f ig u r ed  w o r ld  o f  s c h o o l  
s c ie n c e .  W ith in  a  s c h o o l  th ere  w i l l  b e  th e  f ig u red  w o r ld s  o f  th e  d if fe r en t  s c h o o l  
su b je c ts  a s  w e l l  a s  th e  f ig u red  w o r ld  o f  th e  s c h o o l  a s  a  w h o le  in to  w h ic h  p u p i ls  
b r in g  th e ir  s o c ia l  w o r ld s  fr om  o u ts id e  s c h o o l.  T h e  f ig u r ed  w o r ld s  o f  th e  s c h o o l  
c la s s r o om s  are s y s t em s  o f  s o c ia l  a c t iv it y  th a t are g o v e rn ed  b y  th e  n o rm s  ( fo r  
ex am p le ,  th e  p a ttern s  o f  in ter a c tion , v a lu e s , a c t io n s , b eh a v io u r s  e x p e c te d )  o f  th a t  
c la s sr o om . W ith in  th e s e  f ig u red  w o r ld s , th e  p u p ils  s e e  and  p o s i t io n  th em s e lv e s  as  
d iffe r en t  k in d s  o f  p e o p le .  V a r e la s  e t  a l. ( 2 0 1 1 )  r ep or ted  o n  th ree  c la s s r o om s  (o n e  
f ir st  g r ad e , o n e  s e c o n d  grad e  and  o n e  th ird  g rad e ) in  an  urban , e c o n om ic a l ly  
s tr u g g lin g  area  o f  th e  U S . E v en  a t th is  y o u n g  a g e ,  p u p ils  sa w  th em s e lv e s  a s  
‘d o in g  s c ie n c e ’ a n d /o r  ‘d o in g  s c h o o l ’ w ith in  a  s c ie n c e  c la s sr o om . H o w  th e  p u p i ls  
s aw  th em se lv e s  w ith in  s c ie n c e  and  h o w  th e y  sa w  s c ie n c e  o v e ra ll  w a s  sh a p ed  b y  
th e  w a y s  th e y  s a w  c om p e te n c e  in  th e  c la s s r o om  and  b y  th e  fe ed b a ck  g iv e n  b y  th e  
te a ch e r . C om p e te n c e  in  s c ie n c e  w a s  p e r c e iv e d  b y  p u p i ls  a s  th o se  w h o  c o u ld  
b u ild , d e s ig n ,  o b s e rv e ,  f igu re  it o u t , g e t  it r igh t and  d is c o v e r  and  c om p e te n c e  in  
th e  c la s s r o om  w a s  s e e n  a s  w o rk in g  hard , h e lp in g  o th er s , r e sp e c t in g  th e  te a ch er , 
le a rn in g  lo ts  o f  in fo rm a tio n , d o in g  w e l l  in  te s ts  and  w o rk in g  fo r  h ig h e r  g r a d e s . 
T h o s e  p u p ils  w h o  s aw  th em se lv e s  a s  s c ie n t is t s  w ith in  th is  w o r ld  fe lt  th a t it g a v e  
th em  s ta tu s , m ad e  th em  fe e l  g o o d  and  a l lo w e d  th em  a c c e s s  to  fu rther  k n o w le d g e  
and  ed u ca t io n .
T h e  lin k s  b e tw e e n  s c h o o l  and  s c ie n c e  and  th e  r o le s  a v a ila b le  to  y o u n g  p e o p le  
w ith in  a  s c ie n c e  c la s s r o om  w e r e  in v e s t ig a te d  b y  S h an ah an  and  N ie sw a n d t
(2 0 1 0 ) .  T h e y  fo u n d  th a t s tu d en ts  h ad  a  c le a r  v i e w  o f  w h a t  th e  ty p ic a l  s c ie n c e  
s tu d en t ’s r o le  w a s  w ith in  a  s c ie n c e  c la s sr o om , w ith in  th e  f ig u red  w o r ld  o f  
n o rm a tiv e  s c ie n c e  c la s s r o om s . S c ie n c e  s tu d en ts  w e r e  e x p e c t e d  to  b e  in te l lig e n t ,  
d em on s tr a te  s c ie n t if ic  a c t io n s  and  a ttr ibu tes , e x h ib it  s c ie n t if ic  s k il ls  an d  d is p la y  
o v e ra ll  g o o d  b eh av iou r . T h e se  a ttr ibu tes  w e r e  c o n s is t e n t ly  id e n t if ie d  b y  b o th  
m a le  a nd  fem a le  s tu d en ts  and  b y  s c ie n c e  tea ch e rs .
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P r ic e  and  M cN e i l l  ( 2 0 1 3 )  h a v e  r e c e n t ly  lo o k e d  at h o w  u s in g  a  d if fe r en t  s c ie n c e  
cu r r icu lum  ca n  fo s te r  l in k s  b e tw e e n  th e  d if fe r en t  f ig u red  w o r ld s  th a t s c h o o l  
p u p ils  inh ab it . W o rk in g  in  th e  U S  w ith  a  h ig h  s c h o o l  e c o lo g y  cu r r icu lum  th e y  
fo u n d  tha t th e  s c ie n c e  cu r r icu lum  c o u ld  s e r v e  a s  a  p iv o t  b e tw e e n  th e  w o r ld  o f  th e  
sc ie n t is t ,  th e  w o r ld  o f  th e  ed u ca to r  and  th e  w o r ld  o f  th e  stud en t. E v e n  th o u g h  
e a c h  o f  th e s e  p a r tic ip a n ts  b rou gh t  d if fe ren t m e an in g s  to  th e  cu rr icu lum , th er e  
w e re  o pp o r tun it ie s  d e v e lo p e d  w h e r e  th e  d if fe ren t  f ig u red  w o r ld s  c o u ld  in ter sec t . 
In f lu en c e s  o f  th e  te a ch er s  o n  th e  f ig u red  w o r ld  o f  s c ie n c e  w e r e  in v e s t ig a te d  b y  
G ilm art in  e t  a l. ( 2 0 0 7 ) .  T h e y  fo u n d  th a t am on g s t  1 1 3 8  10 th g rad e  s tu d en ts  in  f iv e  
S ou th e rn  C a lifo rn ia n  s c h o o ls  th e  p e r c en ta g e  o f  fem a le  s c ie n c e  te a ch e r s  h a d  n o  
e f f e c t  o n  em erg in g  s c ie n c e  id e n t it ie s . S tu d en ts  w e r e  m u ch  m o re  l ik e ly  to  r e sp o n d  
p o s i t iv e ly  to  te a ch er s  w h o  w e r e  ca r in g , c h a lle n g in g , e n g a g in g , p a s s io n a te  ab ou t  
th e ir  su b je c t , fa ir  and  w h o  m ad e  lin k s  to  a c tu a l s c ie n c e  r e g a rd le s s  o f  th e ir  g en d er .
In v e s t ig a t in g  th e  d if fe r en t f ig u r ed  w o r ld s  o f  c la s s r o om s  h a s  a ls o  b e e n  u s e d  in  
m a th em a tic s  ed u ca t io n  b y  B o a le r  and  G reen o  ( 2 0 0 2 ) .  T h e y  ca rr ied  o u t  4 8  
in t e r v iew s  w ith  h ig h  s c h o o l  s tu d en ts  fr om  s ix  s c h o o ls . T h e y  fo u n d  th a t w ith in  
th e s e  s c h o o ls  th ere  w e r e  tw o  d is t in c t iv e  f ig u r ed  w o r ld s  o f  m a th em a tic s  
c la s s r o om s  -  th o s e  th a t u s e d  trad ition a l d id a c t ic  te a c h in g  m e th o d s  and  th o s e  th a t  
u s e d  a  d is c u s s io n  b a s ed  te a c h in g  m o d e l. W ith in  th e s e  tw o  f igu red  w o r ld s  
s tu d en ts  p o s it io n e d  th em se lv e s  d if fe r en t ly . W ith in  th e  d id a c t ic  c la s s r o om s  th e  
s tu d en ts ’ r o le s  w e r e  n a r row ly  d e f in ed ;  th e y  w e r e  req u ired  to  f in d  th e  o n e  c o r r ec t  
a n sw er , to  th in k  o f  m a th em a tic s  a s  a  c lo s e d , ru le  b o u n d  sub je c t  and  to  b e  p a s s iv e  
r e c e iv e r s  o f  k n ow le d g e . W ith in  th e  d is c u s s io n  b a s e d  c la s s r o om  th e  s tu d en ts  w e r e  
e n g a g e d  in  n e g o t ia t io n  a nd  in terp re ta tion  and  w er e  m o r e  a c t iv e  lea rn ers . B o a le r  
and  G re en o  fo u n d  tha t m an y  a b le  m a th em a tic s  s tu d en ts  d id  n o t  w a n t  to  a u th o r  an  
id e n t ity  th a t w a s  part o f  th e  d id a c t ic  c la s s r o om  f ig u r ed  w or ld ; th e  s tu d en ts  d id  
n o t  w an t  to  au thor  an  id e n t ity  a s  p a s s iv e  r e c e iv e r s  o f  k n ow le d g e . W ith in  th e  
w id e r  f ig u red  w o r ld  o f  th e  s c h o o l,  s tu d en ts  m o v e d  b e tw e e n  th e  d if fe r en t  f ig u r e d  
w o r ld s  o f  th e  in d iv id u a l su b je c t  c la s s r o om s  and  au th o r ed  d if fe ren t  id en t it ie s . T h e  
c h o ic e  a s  to  w h e th e r  to  c o n t in u e  to  s tu d y  m a th em a tic s  w a s  a  part o f  th e  id e n t ity  
fo rm ed  w ith in  th e  m a th em a tic s  c la s s r o om ’s f ig u r e d  w o r ld  th a t th e  s tu d en ts  
en cou n te red .
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A s  m en tio n e d  a b o v e , it is  n o t  ju s t  th e  f ig u r ed  w o r ld s  o f  th e  in d iv id u a l su b je c t  
c la s s r o om s  th a t s tud en ts  en co u n te r  at s c h o o l b u t th e  f ig u red  w o r ld  o f  th e  s c h o o l  
a s  a  w h o le . T h e  f ig u red  w o r ld  o f  th e  w h o le  s c h o o l  h a s  d is c o u r se s ,  p r a c t ic e s ,  
c a te g o r ie s  and  in ter a c t io n s  th a t c a n  sh a p e  lea rn er  id en t it ie s . R u b in  ( 2 0 0 7 )  
in v e s t ig a te d  a  U S  s c h o o l  w h e r e  its  s tu d en ts  w e r e  c la s s i f ie d  a s  u rban  a nd  
d e f ic ie n t ,  u s e d  p e d a g o g ic a l p r a c t ic e s  th a t f o c u s e d  o n  r o te  le a rn in g  and  n e g a te d  
in q u ir y  and  sa w  h um ilia t io n  a s  a n  a c c ep ta b le  fo rm  o f  in ter ac tion . F o r  s tu d en ts  
w h o  d id  n o t  w an t  to  s e e  th em se lv e s  a s  th is  ty p e  o f  lea rn er  th e y  fo u n d  l i f e  at 
s c h o o l  to  b e  v e r y  d if f ic u lt . T h e y  d id  n o t  fit  in to  th is  f ig u red  w o r ld  a nd  c o u ld  n o t  
d e v e lo p  m e a n in g fu l id en t it ie s  a s  lea rn ers  w ith in  it. F re ire  e t  a l. ( 2 0 0 9 )  w o r k in g  in  
P o rtu ga l w ith  ‘at r is k ’ s tu d en ts  fou n d  tha t m an y  o f  th e s e  s tu d en ts  w a n te d  to  
su c c e e d  at s c h o o l  b u t th a t th e  f ig u red  w o r ld  o f  s c h o o l  d id  n o t  a llo w  th em  to  
pu rsu e  th e ir  o w n  p a th  tow a rd s  th is  g o a l . I f  th e y  d id  n o t  c o n fo rm  to  th e  e x p e c t e d  
n o rm s  o f  th e  f ig u red  w o r ld  and  tak e  up  th e  p o s it io n s  a v a ila b le  th ere , and  g iv e n  to  
th em  b y  te a ch e r s , th e y  fo u n d  th em se lv e s  o n  th e  e d g e  o f  th e  w o r ld  and  u n ab le  to  
e n g a g e  fu l ly  w ith  it, so  le a d in g  to  s c h o o l  e x c lu s io n .
A s  w ith  D a n ie ls s o n  ( 2 0 1 2 )  w h o  u s e d  c om m u n it ie s  o f  p r a c t ic e  to  lo o k  at 
und erg radu a te  p h y s ic s  s tu d en ts , G o n sa lv e s  a n d  S e i le r  ( 2 0 1 2 )  u s e d  f ig u r ed  w o r ld s  
to  lo o k  at th e  w o r ld s  o f  p h y s ic s  d o c to ra l s tu d en ts . T h e y  fo u n d  that th e  f ig u r ed  
w o r ld  o f  p h y s ic is t s  r e so u n d ed  w ith  th e  d is c o u r se  o f  r e c o g n is a b le  p h y s ic s  ( i .e .  
s te r e o ty p ic a l p h y s ic s  a s  d e sc r ib e d  in  C hap ter  2 ) .  W om en  w ith in  th is  w o r ld  h ad  to  
d ec id e  w h e th e r  to  c o n fo rm  to  th e  s te r e o ty p e s  o ff e r ed  to  th em  or  n o t . T h e y  fo u n d  
th a t fo r  m a n y  w om en , b e in g  r e c o g n is e d  a s  a  p h y s ic is t  w a s  th e  k e y  c om p o n en t  to  
th e ir  e n g a g em en t  w ith  th e  f ig u red  w o r ld . T o  in h ab it th is  w o r ld , th e  w om e n  h ad  
to  p e r fo rm , in  v a ry in g  d e g r e e s , s te r e o ty p ic a l p h y s ic is t  a ttr ibu tes a nd  r e c o g n is a b le  
p h y s ic is t  a ttr ibu tes .
A s  id e n t ity  is  b e in g  w o r k e d  o n  w ith in  th e  f ig u red  w o r ld s  th a t s tu d en ts  en co u n te r ,  
it c a n  b e  th o u gh t  th a t th is  id e n t ity  w o r k  is  b e in g  d o n e  a lo n g  an  id e n t it y  tra je c to ry . 
T h e  c o n c e p t  o f  id en t ity  tr a jec to r ie s  w a s  first p r o p o se d  b y  W en g e r  ( 1 9 9 8 )  w h o  
s a id  th a t id e n t ity  w a s  n o t  a  s ta tic  p h en om en o n  b u t w a s  o n e  th a t m o v e d  a lo n g  a  
tra jecto ry ; id e n t ity  is  in  c o n s ta n t  m o tio n . C a la b r e se  B a r to n  e t a l. ( 2 0 1 3 )  u s e d  th e  
c o n c e p t  o f  id e n t ity  tra jec to r ie s  w ith in  f ig u r ed  w o r ld s  to  d e sc r ib e  th e  id e n t ity
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w o r k  c a r r i e d  o u t  b y  tw o  A f r i c a n  A m e r i c a n  g ir l s  w h o  t h e y  f o l l o w e d  o v e r  th r e e  
y e a r s  d u r in g  t h e i r  m id d le  s c h o o l  c a r e e r s .  T h e y  d e s c r i b e d  th e  s c ie n c e  c l a s s r o o m s  
w h e r e  th e s e  g ir l s  l e a r n t  s c ie n c e  a s  b e in g  c o m p r i s e d  o f  a  c o m p le x  w e b  o f  m a n y  
f ig u r e d  w o r ld s .  F o r  e x am p le  t h e y  o b s e r v e d  tw o  w o r ld s  f r e q u e n t ly ;  t h a t  o f  w h o le  
g r o u p  a c t i v i t i e s  a n d  sm a l l  g r o u p  in te r a c t io n s .  B o th  o f  th e s e  w o r ld s  h a v e  
h i s to r i c a l  a n d  c u l tu r a l  n o rm s  th a t  d e s c r ib e  p a r t i c i p a t i o n  a n d  w h a t  it  m e a n s  to  b e  a  
‘g o o d  s t u d e n t ’ . T h e  p u p i l s  in  t h e  c la s s  w e r e  in v o lv e d  in  th e  p r o c e s s  o f  a u th o r in g  
a n d  r e a u th o r i n g  t h e m s e lv e s  t h r o u g h  p a r t i c i p a t i o n  in  a n d  r e s i s t a n c e  t o  th e  
p r a c t i c e s  o f  th e s e  f ig u r e d  w o r ld s  ( i l l u s t r a t e d  in  f ig u r e  3 .1 ) .
F i g u r e d  w o r l d s  t h a t  b e a r  s y s t e m s  o f  a c t i v i t i e s
F i g u r e d  w o r l d
I d e n t i t y  w o r k  t a k e s  
p l a c e  a t^ r a r t ic u la r  
t im e  a p d  p l a c e  ( f o c a l  
/  e v e n t ) _ _ _ _ _ _ _ _
F u t u r e  s e n s e  o f  
s e l f ( s )
H y b r i d  s p a c e ,  b l u r r e d  a r e a  
a m o n g  d i f f e r e n t  s p a c e s ,  
h a v i n g  m o d i f i e d  a c t i v i t y  
s y s t e m s  w i t h  t h e  e x p a n s i o n
o f  r e s o u r c e s  &  n e w l y   T i m e
l e g i t im a t i z e d  r o l e s ,  n o r m s  
a s  t h e  r e s u l t  o f  m e r g i n g  
i f f c r e n t  s p a c e s
S c i e n c e  c l u b
F u t u r e  s e l / ( s )  in  
s c i e n c e
S c h o o l  s c i e n c e
F ig u r e  3 -1  C o n f ig u r i n g  i d e n t i t y  t r a j e c to r i e s  ( p 6 6 )
T h e  tw o  c a s e s  d e s c r ib e  tw o  d i f f e r e n t  i d e n t i t y  t r a j e c to r i e s .  F i r s t l y  th e r e  w a s  D ia n e  
w h o  w a s  d e s c r ib e d  a s  h a v in g  ‘c o m p le x  c o n t r a d i c t i o n s ’. S h e  s a w  s c i e n c e  a s  a  w a y  
o f  u n d e r s t a n d in g  th e  w o r ld  a n d  a  t o o l  f o r  s o lv in g  p r o b l e m s  b u t  n e v e r  i d e n t i f i e d  
h e r s e l f  a s  b e in g  ‘g o o d  a t  s c i e n c e ’ . F te r  i d e n t i t y  w o r k  lo s t  m o m e n tu m  a s  s h e  h a d  
to  c h o o s e  b e tw e e n  c o m p e t in g  m e m b e r s h i p s  o f  d i f f e r e d  f ig u r e d  w o r ld s  t h a t  s h e  
h a d  c o m p a r tm e n ta l i s e d .  I n  c o n t r a s t  to  D ia n e  w a s  th e  t r a j e c t o r y  o f  C h a n t e l l e
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w h o s e  id e n t ity  w o r k  tow ard s  s c ie n c e  g a in e d  m om en tu m  a c ro s s  th e  m an y  f ig u red  
w o r ld s  sh e  en c o u n te r ed  b o th  w ith in  s c ie n c e  c la s s e s  and  at a  s c ie n c e  a fter  s c h o o l  
c lub . A t  th e  s c ie n c e  a fter  s c h o o l  c lu b  sh e  fo u n d  sh e  c o u ld  u s e  d a n ce  and  a c t in g  to  
e x p la in  s c ie n t if ic  c o n c ep ts  to  o th ers  so  fo u n d  m an y  f ig u r ed  w o r ld s  c am e  
to g e th er ;  sh e  d id  n o t  h a v e  to  c h o o s e  b e tw e e n  th em  as  D ia n e  fe lt  sh e  d id . T h e se  
g ir ls  m ad e  v e r y  d e f in ite  sh if ts  in  th e ir  s c ie n c e  id e n t ity  tr a je c to r ie s  w h e n  th e y  
e ith e r  c am e  to  s e e  th em se lv e s  in  r e sp e c t  to  s c ie n c e  in  a  d if fe ren t w a y  or  
p e r c e iv e d  th a t o th ers  v ie w e d  th em  in  a  d if fe r en t  w a y . T h e se  sh ifts  w e r e  m a d e  as  
a r e su lt  o f  e ith e r  f in d in g  n ew  m e an in g s  in  th e ir  r e la t io n sh ip  w ith  s c ie n c e  o r  b y  
c om in g  up  a g a in s t  c lo s e d  and  in f le x ib le  s tru c tu res  th a t d id  n o t  a lig n  w ith  th e ir  
s c ie n c e  p ra c tic e .
T h e  c o n c ep t  o f  id e n t ity  tra je c to r ie s , e x p la in ed  a b o v e , w a s  a ls o  u s e d  b y  J a ck so n  
and  S e ile r  ( 2 0 1 3 )  to  d e scr ib e  h o w  la te  c om er s  to  s c ie n c e  id e n t if ie d  w ith  th e  
f ig u r ed  w o r ld . T h e y  c la s s i f ie d  th e s e  s tu d en ts  a s  h a v in g  o n e  o f  th ree  o v e ra ll  
s c ie n c e  id en t ity  tr a je c to r ie s  (o r  c om b in a t io n s  o f  th e  th re e )  o v e r  th e  t im e  th a t th e y  
w e re  en ro lled  in  a  ‘c a tc h  u p ’ s c ie n c e  p rog ram m e  at a  C anad ian  c o l le g e .  T h e se  
th ree  tr a je c to r ie s  w ere :
a /  in b o un d  -  an  in c r ea s in g  id e n t i f ic a t io n  w ith  s c ie n c e  
b / o u tb o un d  -  a  d e c r e a s in g  id e n t if ic a t io n  w ith  s c ie n c e  
c /  p e r iph era l -  id e n t i f ic a t io n  n ear  th e  d iv id in g  lin e  b e tw e e n  id e n t if ic a t io n  
and  d is - id en t if ic a t io n .
T h e se  o v e ra ll  tr a je c to r ie s  w e r e  n o t  c on s ta n t  b u t a  T in e  o f  b e s t  f i t ’ th r o u gh  th e  
f lu c tu a t in g  id en t it ie s  a t a n y  m om en t  in  t im e  ( s e e  f ig u r e  3 .2 ) .
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F igu r e  3 -2  R ep r e sen ta t io n s  o f  fou r  o f  th e  m an y  p o s s ib le  s c ie n c e  id e n t ity  
tr a je c to r ie s  a  h y p o th e t ic a l  la te c om e r  to  s c ie n c e  m a y  c o n s tru c t  d u r in g  h e r  first  
yea r  in  C E G E P  s c ie n c e .  (Z e ro  o n  th e  id e n t if ic a t io n  a x is  r ep re sen ts  th e  d iv id in g  
l in e  b e tw e e n  id e n t if ic a t io n  w ith , o r  m o tio n  tow a rd s  s c ie n c e , and  d is -  
id e n t if ic a t io n  w ith , o r  m o t io n  a w a y  fr om  s c ie n c e .  T h e  m a g n if ie d  v i e w  il lu stra te s  
a  fin er  t im e  s c a le  and  sh ow s  th e  cu rv e  o f  b e s t  fit  d raw n  th ro u gh  th e  s ca tte rp lo t  o f  
p o in ts  r ep r e sen t in g  m o t io n  r e la t iv e  to  s c ie n c e . A lth o u g h  s h ow n  fo r  o n ly  o n e  
tra jec to ry , it h ig h lig h t s  th a t a ll tr a je c to r ie s  e n ta il  sh if ts  and  v a r ia t io n  in  
id e n t if ic a t io n  o v e r  t im e .)  (p 8 3 0 )
J a ck so n  and  S e ile r  fo u nd  that th e  id en t it ie s  o f  th e  s tu d en ts  th e y  in v e s t ig a te d  w e r e  
o f t en  sh a p ed  b y  th e  c o n s tra in ts  o f  th e  cu ltu ra l m o d e ls  w ith in  th e  f ig u r ed  w o r ld  o f  
th e  c o l le g e  s c ie n c e  p ro g ram m e . T h e  f ig u red  w o r ld  o f  th e  s c ie n c e  p ro g ram m e  w a s  
em b ed d ed  w ith in  th e  w id e r  f ig u red  w o r ld s  o f  s c ie n c e  and  ed u c a t io n  a nd  th e s e  
w id e r  f ig u red  w o r ld s  c on tr ib u ted  to  th e  r e so u r c e s  a v a ila b le  to  th e  s tu d en ts  and  
th er e fo r e  im p a c ted  o n  th e ir  tra jec to r ie s . H ow e v e r , th e  f ig u r e d  w o r ld  o f  s c h o o l  
s c ie n c e  d o e s  h a v e  its  o w n  d is t in c t  h is to r ic  and  cu ltu ra l n o rm s  th a t u lt im a te ly  
d e sc r ib e  w h a t  it is  to  b e , and  to  b e  s e e n  a s , a  s u c c e s s fu l  s c ie n c e  s tud en t. It is  th is  
com b in a t io n  o f  fa c to r s  from  b o th  th e  s c h o o l  s c ie n c e  w o r ld  and  th e  w id e r  w o r ld s  
it s its  w ith in  th a t o ft e n  p r o v o k e  or  nurture c r it ic a l sh if t s  in  tra jec tory , fo r  e x am p le  
fr om  an  in b o un d  to  an  o u tb o un d  tra jectory . In  ord er  to  p e r s is t  in  th e  p ro g ram m e  
(h a v e  an  in b o un d  tra je cto ry ) , s tu d en ts  n e e d e d  to  im p ro v ise  in  o rd er  to  m a in ta in  
th e ir  id e n t ity  tr a jec to ry  and  a  th ick en in g  o f  th e ir  id e n t ity  w a s  r e la ted  to  th e  
a c cum u la t io n  o f  r e s o u r c e s  to  h e lp  th em  b e  s u c c e s s fu l  o n  th e  p rog ram m e .
6 5
T h e  o u tc om e s  fr om  th e  r e se a r ch  u s in g  f ig u red  w o r ld s  a s  th e  th eo r e t ic a l  
fr am ew o rk  in  w h ic h  id e n t ity  d e v e lo pm en t  ta k e s  p la c e  are s im ila r  to  th o s e  w h e r e  
c om m u n it ie s  o f  p r a c t ic e  are u sed . H ow ev e r , as d e s c r ib ed  a b o v e , th e  f ig u r ed  
w o r ld  th eo r y  a llo w s  fo r  a  m o r e  f le x ib le  w a y  to  s tu d y  th e  w a y  le a rn in g  ta k e s  p la c e  
in  b o th  c la s s r o om  sp a c e s  an d  a ll  th e  re s t o f  th e  sp a c e s  th a t m ak e  up  a  y o u n g  
p e r so n ’s w o r ld .  M an y  s c ie n c e  c la s s r o om s , and  to  s om e  e x te n t  o u t s id e  s c h o o l  
s c ie n c e  le a rn in g  sp a c e s , p r e sen t  a  f igu red  w o r ld  o f ‘n o rm a tiv e  s c ie n c e ’ and  th is  
ca n  m ea n  th at s tud en ts  p a rtic ip a te  in  it to  d if fe r in g  le v e l s  o v e r  t im e . A s  d if fe r en t  
f ig u r ed  w o r ld s  em e rg e  in  th e s e  sp a c e s ,  s tu d en ts  c a n  d e v e lo p  d if fe ren t  id en t it ie s .  
A n  is su e  h ere  is  w h e th e r  th e s e  d if fe r en t  f ig u red  w o r ld s ,  and  th e  id en t it ie s  th a t are  
d e v e lo p in g  th ere , are m u tu a lly  e x c lu s iv e  o r  o v e r la p p in g . A s  th e  s tu d en t ’s id e n t ity  
d e v e lo p s ,  it f o l lo w s  a  path ; a n  id en t ity  tra jecto ry .
C om m u n it ie s  o f  P r a c t ic e  o r  F ig u r e d  W o r ld s?
A s  o u t lin e d  in  th e  p r e v io u s  s e c t io n s ,  b o th  c om m u n it ie s  o f  p r a c t ic e  and  f ig u r ed  
w o r ld s  h a v e  p r e v io u s ly  b e e n  u s e d  to  p ro v id e  a  th eo r e t ic a l fr am ew o rk  w h e n  
r e se a r ch in g  th e  d e v e lo pm en t  o f  s c ie n c e  and  p h y s ic s  id en t it ie s . T h e se  th eo r e t ic a l  
fr am ew o rk s  h a v e  b e e n  u s e d  b o th  s ep a ra te ly  ( e .g .  B r ick h ou s e , L o w e r y  and  S h u ltz , 
2 0 0 0 )  and  to g e th e r  (e .g .  T an  and  C a lab r ese  B a r to n , 2 0 0 7 )  to  d e sc r ib e  s c ie n c e  
id en t it ie s  w ith  n o  e f fo r t , w h e n  th e y  are u s e d  to g e th e r , to  d is t in g u ish  b e tw e e n  
th em . C om m u n it ie s  o f  p r a c t ic e  h a v e  b e e n  d e s c r ib e d  a s  f ig u r ed  w o r ld s  and  v ic e  
v e rsa . In  th is  s e c t io n , I start th e  d is c u s s io n  a b ou t som e  o f  th e  d if fe r e n c e s  b e tw e e n  
c om m u n it ie s  o f  p ra c t ic e  and  f ig u red  w o r ld s , and  w h y  I u s e d  f ig u r ed  w o r ld s  to  
a n a ly s e  m y  data .
O v e r  th e  y ea rs  s in c e  L a v e  and  W en g e r  fir st p r o p o s e d  th e ir  c om m u n it ie s  o f  
p ra c t ic e  th eo r y  ( 1 9 9 1 ) ,  th e  th eo ry  h a s  b e e n  d e v e lo p e d  (W en g e r ,  1 9 9 8 )  and  it h a s  
b e e n  u s e d  to  d e sc r ib e  a  v a r ie ty  o f  s itu a t ion s . M y  a rgum en ts  are b a s e d  o n  th e  
o r ig in a l 1 991  th eo ry . H e re , p a r tic ip a t io n  in  a  c om m u n ity  o f  p r a c t ic e , and  s o  
d e v e lo p in g  a n  id e n t ity  w ith in  th a t c om m u n ity  o f  p r a c t ic e , is  b a se d  o n  le g it im a te  
p er iph e ra l p a r t ic ip a tion . N ew c om e r s  to  a  c om m u n ity  o f  p r a c t ic e  o b s e r v e  th e
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p ra c t ic e s  o f  o ld  t im e s  w h o  in  tu rn  te a c h  th e  n ew  c om er s  th e  p ra c t ic e s  o f  th a t  
com m u n ity . O v e r  t im e , th e  n ew  c om e r s ,  th rou gh  p ra c t ic e , th em se lv e s  b e c om e  
o ld  tim er s . T h e  p h y s ic s  c la s s r o om , h ow e v e r ,  is  n o t  a  p la c e  w h e r e  p h y s ic is t s  are  
te a c h in g  and  in tr od u c in g  n ew  c om er s  in to  th e  c om m u n ity  o f  p r o fe s s io n a l  
p h y s ic s . P h y s ic s  te a ch e rs  are in s tru c tin g  th e ir  s tu d en ts  o n  th e  p r in c ip le s  o f  
p h y s ic s  to  m ee t  th e  r eq u ir em en ts  o f  th e  N a t io n a l  C u rr icu lum  and  in  th e  h o p e  tha t  
s om e  o f  th e  s tu d en ts  w i l l  b e  in sp ired  to  s tu d y  p h y s ic s  further. L ea rn in g  in  a  
p h y s ic s  c la s s r o om  is  b a s ed  o n  a  s tu d en t a cq u ir in g  k n ow le d g e  in d iv id u a lly  n o t  a s  
part o f  a  s o c ia l  p r a c t ic e  w ith in  a  c o n te x tu a li s e d  c om m un ity .
P a r tic ip a tion  in  a  f ig u red  w o r ld  c a n  b e  m o r e  v a r ied  and  c a n  tak e  m an y  fo rm s ,  
in c lu d in g  d is a f fe c t io n . P a r t ic ip a tio n  in  a  f ig u red  w o r ld  c a n  b e  a t m an y  d if fe r en t  
le v e l s  and  is  d ep end en t  o n  h o w  m u ch  th e  f ig u r ed  w o r ld  b e c om e s  part o f  th e  
o v e ra l l  id e n t ity  o f  e a c h  p a r tic ip an t. P a r tic ip a tion  in  f ig u red  w o r ld s  is  n o t  b a se d  
o n  n ew  c om er s  b e in g  s h o w n  th e  w a y s  b y  o ld  tim ers . In  o n e  o f  th e  e x am p le s  u s e d  
b y  H o lla n d  e t  al. ( 1 9 9 8 ) ,  th a t o f  th e  w o r ld  o f  r om an ce , p a r tic ip an ts  are  a s su m ed  
to  h a v e  k n ow le d g e  o f  w h a t  th e  w o r ld  is  and  t h e y  th en  c h o o s e  h o w  m u ch  th e y  
w ish  to  b e  part o f  th a t w or ld . T h is  is  s im ila r  to  w h a t  h a s  b e e n  d e sc r ib e d  a s  ‘u su a l  
s c h o o l  p h y s ic s ’ . T h is  f ig u red  w o r ld  h a s  b o th  a  h is to r ic  and  s o c ia l  c o n te x t .  
P ar tic ip a n ts  k n ow  w h a t  th e  w o r ld  o f ‘u su a l s c h o o l  p h y s ic s ’ lo o k s  lik e  w ith o u t  
h a v in g  to  b e  in tro d u c ed  to  it b y  o ld  tim er s . T h is  f ig u r e d  w o r ld  c a n  b e  sh a p ed  and  
r e -sh a p ed  b y  p a r tic ip an ts  a s  th e y  f in d  th e ir  p o s i t io n  in  th a t w o r ld .
T h e  fr e ed om  to  f in d  a  p la c e  w ith in  th e  f ig u r ed  w o r ld  o f  th e  p h y s ic s  c la s s r o om , a s  
im p a c ted  o n  b y  o th e r  f ig u red  w o r ld s ,  is  d u e  to  th e  d ia lo g ic  n a ture  o f  id en t ity .
T h is  a l lo w s  in d iv id u a ls  to  d e v e lo p  an  id e n t ity  th a t is  c om p o s e d  o f  a  n um b er  o f  
d iffe r en t v ie w s  s im u lt a n e o u s ly  r eg a rd le s s  o f  a n y  te n s io n s  o r  lo g ic a l  c om p a t ib il it y  
b e tw e e n  th em . T h e  h is to r ic a l n a tu re  o f  th e  f ig u red  w o r ld  a llo w s  p a r tic ip a n ts  to  
d e v e lo p  a  h is to r y  o f  p e r so n  (H o l la n d  and  L a v e ,  2 0 0 9 ) .  Further, o n e ’s id e n t it ie s ,  
o n c e  th e y  h a v e  b e c om e  fo rm ed  in  h is to r y  in  p e r so n , p r o v id e  a  g r o u nd  fo r  a g e n c y  
w h e r e b y  e a c h  in d iv id u a l c a n  im p ro v ise  th e ir  b e h a v io u r s  to  fo rm  a n  id e n t ity  th a t  
c le a r ly  r e f le c ts  th e ir  p o s i t io n  w ith in  th a t w o r ld . C om m u n it ie s  o f  p r a c t ic e  d o  n o t  
a llo w  su ch  fr e ed om  a s a g e n c y  to  sh ap e  th e  c om m u n ity  o n ly  c om e s  a b o u t  o n c e  
fu ll  p a r tic ip a t io n  is  a c h ie v ed .
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T h e  p h y s ic s  c la s s r o om  can  b e  th o u gh t  o f  a s  a  f ig u r ed  w o r ld  in  its  o w n  r igh t bu t  
o th er  f ig u r ed  w o r ld s  im p a c t  o n  it and  c a n  in f lu e n c e  h o w  m u ch  a  g ir l e n g a g e s  
w ith  it. T h e se  o th er  f ig u red  w o r ld s  c a n  in c lu d e  th a t o f  a  c o n s c ie n t io u s  stu d en t, 
th a t o f  a  s c h o o l  e th o s  o f  hard  w o rk  and  s tr iv in g  fo r  a c h ie v em en t , th a t o f  a  s o c ia l  
p la c e  am on g s t  p e e r s , th a t o f  fam ily , th a t o f  h o w  s o c ie t y  in  g en e ra l p e r c e iv e s  g ir ls  
w h o  e n g a g e  w ith  p h y s ic s ;  o r  m o re  g e n e ra lly , th e  li f e  w o r ld  o f  that in d iv id u a l. A n  
in d iv id u a l h a s  th e  p o w e r  to  f in d  th e ir  o w n  p la c e  in  e a c h  o f  th e s e  w o r ld s  bu t  
w ith in  th e  c o n s tra in ts  o f  th a t p la c e  b e in g  r e c o g n is a b le  to  o th er s , a  c om p on en t  
part o f  id e n t ity  d ev e lo pm en t .
S e l f  E f f ic a c y
In  th e  in tro d u c t io n  to  th is  ch ap ter , I d e s c r ib ed  th a t o r ig in a lly  m y  in ten t io n  w a s  to  
in v e s t ig a te  th e  tw o  to p ic s  o f  id e n t ity  a nd  s e l f  e f f i c a c y  a s  sep a ra te  e n t it ie s , a s  h a d  
b e e n  d o n e  p r e v io u s ly . S tu d y in g  th e  litera tu re  o f  b o th  id e n t ity  and  s e l f  e f f ic a c y  
s h o w ed  h o w  c lo s e ly  th e s e  tw o  w er e  r e la ted  to  e a c h  o th er . F o r  e x am p le , in  th e ir  
d is c u s s io n  o f  h o w  th e  E c c e ls  e t  al. ( 1 9 8 3 )  m o d e l o f  c h o ic e  c a n  b e  u s e d  in  th e  
S c a n d in a v ia n  trad ition  o f  l in k in g  c h o ic e  to  id e n t ity  ( s e e  C hap ter  2 ) ,  B o e  e t a l.
( 2 0 1 1 )  d is c u s s  h o w  id e n t ity  fo rm s  e x p e c ta t io n  and  v a lu e s  and  thu s  a f f e c t s  
a c h ie v em en t  r e la ted  c h o ic e s . T h e y  th en  g o  o n  to  d e sc r ib e  h o w  c om p o n en ts  o f  th e  
m od e l r e la te  to  b o th  id en t ity  and  s e l f  e f f ic a c y .  T h is  s e c t io n  o n  s e l f  e f f i c a c y  starts  
w ith  a d e f in it io n  o f  s e l f  e f f ic a c y  b e fo r e  lin k in g  it to  id e n t ity  and  b r ie f ly  
r e v ie w in g  s om e  o f  th e  s e l f  e f f ic a c y  litera tu re  th a t c an  a dd  to  ou r  u n d e rs tan d in g  o f  
id en t ity .
S e l f  e f f ic a c y  is  a  p s y c h o lo g ic a l  q u a lity  w h ic h  B andu ra  ( 1 9 8 2 )  d e f in ed  a s  ‘o n e ’s  
p e r c e iv e d  c a p ab i li t ie s  fo r  le a rn in g  o r  p e r fo rm in g  a c t io n s  at d e s ig n a te d  l e v e l s ’
( p i  2 2 ) .  H e  a rg u e s  th a t s e l f  e f f ic a c y  is  n o t  a  f ix e d  a c t o r  s im p ly  a  m a tter  o f  
k n ow in g  w h a t  to  d o . S e l f  e f f ic a c y  is  c o n c e r n e d  w ith  a  p e r s o n ’s ju d gm en t  o f  h o w  
w e l l  th e y  c a n  e x e c u te  c o u r se s  o f  a c t io n  to  d ea l w ith  s itu a t ion s . In  o rd er  to  d o  th is , 
c o g n it iv e ,  s o c ia l a nd  b eh a v io u r  sk i lls  m u s t  b e  o r g a n ised  in to  a  c o u r se  o f  a c t ion .
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T h is  d e f in it io n  s u g g e s t s  s e l f  e f f i c a c y  fo rm s  a  part o f  o n e ’s id en t ity . I f  id en t i ty  
ca n  b e  th o u gh t  o f  a s  h o w  w e  w o rk  to w a rd s  th e  p r o c e s s  o f  c om in g  to  th ink  w e  
k n ow  w h o  w e  are w ith in  a f ig u red  w o r ld  th en  o u r  p e r c e iv e d  c a p a b il ity  o f  
le a rn in g  o r  p e r fo rm in g  w ith in  th a t f ig u r ed  w o r ld , ou r  s e l f  e f f ic a c y , m u st  fo rm  
part o f  o u r  id en t ity . T h is  is  fu rther  c o n f irm ed  b y  B and u ra ’s c la s s i f ic a t io n  o f  fou r  
ca u sa l fa c to r s  th a t a ffe c t  a  p e r s o n ’s le v e l  o f  s e l f  e f f ic a c y  a s  th e y  c a n  a ls o  b e  s e e n  
a s fa c to rs  th a t in f lu e n c e  ou r  id en t ity .
B a nd u ra ’s fo u r  c a u sa l fa c to r s  fo r  a ff e c t in g  th e  le v e l  o f  s e l f  e f f ic a c y  are:
1. m a s te r y  e x p e r ie n c e
2 . v ic a r io u s  e x p e r ie n c e
3 . s o c ia l  p e r su a s io n
4 . p h y s io lo g ic a l  s ta te s .
M a s te r y  e x p e r ie n c e  d ea ls  w ith  p r e v io u s  p e r fo rm an ce s  o f  ta sk s . E x p e r ien c e s  th a t  
h a v e  p r e v io u s ly  b e e n  s u c c e s s fu l  g e n e r a lly  r a ise  a  p e r s o n ’s s e l f  e f f ic a c y  w h e r ea s  
fa ilu r e s  lo w e r  it. S e l f  e f f ic a c y  c a n  b e  m o s t  a ff e c te d  b y  s u c c e s s e s  th a t h a v e  
r e su lted  fr om  o v e r c om in g  c h a lle n g e s . V ic a r io u s  e x p e r ie n c e s  a r ise  fr om  s e e in g  
s im ila r  o th er s  p e r fo rm  a ta sk . T h is  is  b a s e d  o n  ‘i f  th e y  c a n  d o  it, I c a n  t o o ’ . T h e  
m ore  s im ila r  in  n a tu re  th e  ‘o th e r ’ is  to  th e  o b se rv e r , th e  g rea ter  th e  in f lu e n c e  o n  
th e ir  s e l f  e f f ic a c y . S o c ia l p e r su a s io n  is  th e  e x p o su r e  to  b o th  v erb a l an d  n o n v e r b a l  
ju d g em en ts  o r  fe e d b a ck  o n  p r e v io u s  e x p e r ie n c e s .  W h en  g iv in g  fe ed b a c k , it is  
m u ch  e a s ie r  to  w e a k en  s e l f  e f f ic a c y  th ro u gh  n e g a t iv e  c om m en ts  th an  it is  to  r a ise  
it th ro u gh  p o s it iv e  fe ed b a ck . T h e  f in a l fa c to r  th a t c a n  a f f e c t  s e l f  e f f i c a c y  is  
p h y s io lo g ic a l  s ta te s , fo r  e x am p le , a n x ie ty , s tr e s s , m o o d  s ta te s . H o w  th e s e  a ff e c t  
s e l f  e f f ic a c y  is  b a se d  o n  h o w  m u ch  b e l i e f  a  p e r so n  p la c e s  in  th e s e  a s  in d ic a to r s  o f  
su c c e s s  o r  fa ilu re .
R ea d in g  th e  litera tu re  ab ou t s e l f  e f f ic a c y  in  s c ie n c e ,  p h y s ic s  a nd  m a th em a tic s  
a ls o  b r in g s  to  th e  fo r e  an o th er  is su e : th e  in te r ch a n g ea b le  u s e  o f  d if fe r en t  te rm s  to  
d e f in e  th e  sam e  o r  v e r y  s im ila r  q u a lit ie s . W ith in  th is  r e se a r ch  th e  term s s e l f  
e f f ic a c y , s e l f  c o n c ep t ,  s e l f  p e r c e p t io n  and  s e l f  b e l i e f  are a ll u s ed , o f t en
6 9
in te r c h a n g ea b ly 10. T h is  b r ie f  r e v ie w  fo c u s e s  o n  s e l f  e f f ic a c y  r e se a r ch  th a t, i f  w e  
th ink  o f  th is  a s  part o f  o u r  id en t ity , c a n  add  to  o u r  u n d e rs tan d in g  o f  h o w  id e n t ity  
d e v e lo p s  and  is  in f lu e n c e d  w ith in  th e  f ig u r ed  w o r ld s  th a t w e  en co un te r .
S tu d ie s  o f  s e l f  e f f ic a c y
A  r e v ie w  o f  s e l f  e f f ic a c y  d e v e lo pm en t  in  a d o le s c e n t s  w a s  carr ied  o u t  b y  S ch u n k  
and  M e e c e  (2 0 0 5 ) .  T h e y  lo o k e d  in  d e ta il  a t h o w  a d o le s c e n t s ’ s e l f  e f f ic a c y  
d e v e lo p e d  u s in g  th e  fo u r  so u r c e s  id e n t if ie d  b y  B andu ra . T h e y  fo u n d  th a t s c h o o l  
in f lu e n c e s ,  fam ilie s  and  th e  h om e  en v ir o nm en t  and  p e e r s  h ad  s ig n if ic a n t  e f f e c t s  
o n  s e l f  e f f ic a c y .  T h e  s c h o o l  in f lu e n c e s  in c lu d ed  h o w  te a c h in g  w a s  stru c tu red , th e  
e a s e  o r  d if f ic u lt y  o f  le a rn in g , h o w  te a ch e rs  g a v e  fe e d b a c k  o n  p e r fo rm an ce  and  
g rad ed  w o rk  and  h o w  m u ch  and  th e  typ e  o f  a t ten t io n  g iv e n  to  p u p ils  b y  th e  
te a ch e r . T h e y  fo u n d  th at c la s sr o om s  w h e r e  th e  em p h a s is  w a s  o n  c om p e ti t io n  and  
p er fo rm an ce  g o a ls  le d  to  a  d e c lin e  in  s e l f  e f f ic a c y . S e l f  e f f ic a c y  in c r ea s ed  in  
c la s s r o om s  w h er e  th e  em p h a s is  w a s  o n  th e  im p o rtan c e  o f  e f fo r t , m e a n in g fu l  
le a rn in g , s e l f  im p ro v em en t  and  c o lla b o ra t io n  and  w h er e  s tu d en t in te r e s ts  w e r e  
ta k en  in to  c o n s id e ra t io n  in  th e  le a rn in g  c o n te x ts  u se d . S e l f  e f f ic a c y  w a s  h ig h e r  in  
a d o le s c e n t s  w h e r e  th e  fa m ily  p r o v id e d  an  en v ir o nm en t  th a t e n c o u r a g e d  th em , s e t  
h ig h  b u t r e a lis t ic  a sp ir a t io n s , c o n ta in ed  p o s i t iv e  r o le  m o d e ls  and  p r o v id e d  
su pp ort fo r  m a s te r y  e x p e r ie n c e s .  A d o le s c e n t s  w e r e  fo u n d  to  b e  g r e a t ly  
in f lu e n c e d  b y  th e ir  p e e r s . T h e ir  s e l f  e f f ic a c y  c o u ld  b e  r a is ed  b y  o b s e r v in g  p e e r s  
a c c om p lis h in g  ta sk s , e s p e c ia l ly  th o s e  fr om  th e ir  o w n , s e l f  s e le c te d , p e e r  g r ou p  -  
th a t is  th o s e  p e e r s  w ith  s im ila r  le v e ls  o f  a tta inm en t and  in ter es ts .
S e l f  e f f ic a c y  h a s  b e e n  fou n d  to  b e  a  s tr on g  p r ed ic to r  o f  a c a d em ic  a c h ie v em en t ,  
co u r s e  s e le c t io n  and  c a re er  d e c is io n s  (B r itn e r  and  P a jares , 2 0 0 6 ) .  B r itn e r  and  
Pa jares  ca rr ied  o u t  a  q u an tita tiv e  in v e s t ig a t io n  in to  s c ie n c e  s e l f  e f f ic a c y  a nd  s e l f  
c o n c e p t  b e lie f s  in  3 1 9  (1 5 5  b o y s  and  1 6 4  g ir ls )  U S  m id d le  s c h o o l  s tu d en ts . T h e  
su rv ey  in c lu d ed  q u e s t io n s  a sk in g  th e  s tu d en ts  to  g iv e  o p in io n s , u s in g  a  L ik er t  
s c a le , o n  s c ie n c e  s e l f  e f f ic a c y  ( fo r  e x am p le :  I g o t  a  g o o d  g rad e  in  s c ie n c e  la s t
10 In  th e  d is c u s s io n  o f  th e  liter a tu r e , w h e n  d is c u s s in g  p a r t icu la r  t e x t s , I u s e  th e  te rm  u s e d  b y  th e  
a u th o rs . In  m y  o w n  d is c u s s io n s ,  I u s e  s e l f  e f f ic a c y .
7 0
sem e s te r , M y  te a ch e rs  b e l ie v e  I c a n  d o  w e l l  in  d if f ic u lt  s c ie n c e  c o u r se s );  o n  th e ir  
s c ie n c e  s e l f  c o n c e p t  ( fo r  e x am p le :  S c ie n c e  is  e a s y  fo r  m e ); o n  th e ir  s c ie n c e  
a n x ie ty  ( fo r  e x am p le : S c ie n c e  m ak e s  m e  f e e l  u n e a s y  a nd  c o n fu sed );  o n  th e ir  
g en e ra l s e l f  e f f ic a c y  fo r  le a rn in g  ( fo r  e x am p le :  H o w  w e l l  c a n  y o u  f in is h  y o u r  
h om ew o r k  o n  tim e? );  an d  to  report th e ir  s c ie n c e  a c h ie v em en t . B r itn er  and  
Pa jares  fo u n d  tha t m a s te r y  e x p e r ie n c e  h ad  th e  g r ea te s t  in f lu e n c e  o n  s e l f  e f f ic a c y .  
T h e y  a ls o  fo u n d  th a t th e  d if fe r e n c e s  b e tw e e n  g en d e r s  w a s  m in im a l, a lth o u gh  
g ir ls  r ep o r ted  a  s lig h t ly  h ig h e r  a n x ie ty  a b o u t p e r fo rm an ce  in  c la s s  and  m ore  
c o n f id e n c e  in  th e ir  a b il ity  to  m an ag e  s tu d ie s  w h e r ea s  b o y s  r ep o r ted  a  s lig h te r  
h ig h e r  s e l f  c o n c e p t  in  s c ie n c e  . It is  in te r e s t in g  th a t th e y  fo u n d  lit t le  d if f e r e n c e  
b e tw e e n  th e  g en d e r s , a s  p r ev io u s  s tu d ie s  (H e l le r  and  Z ie g le ,  1 9 9 6 ;  M e e c e  and  
J o n e s , 1 9 9 6 )  h a d  fo u n d  th a t fem a le s  ten d ed  to  h a v e  a  lo w e r  s e l f  e f f ic a c y  in  
s c ie n c e  th an  m a le s .
S p e c if ic  e x am p le s  o f  r e sea rch  in to  s e l f  e f f ic a c y /c o n c e p t  in  p h y s ic s  are  lim ited .  
H au ss le r  and  H o ffm a n n  (2 0 0 2 ) ,  in  G erm any , c a rr ied  o u t  a  c la s s r o om  in te r v en t io n  
s tu d y  to  s e e  i f  th e y  c o u ld  en h an c e  g ir ls ' s e l f  c o n c e p t  o f  p h y s ic s . T h e  in te r v en t io n  
to o k  a  w h o le  s c h o o l  y e a r  o f  s om e  6 0  o n e  h ou r  le s s o n s  and  c om p r is ed  12  
e x p e r im en ta l an d  7  c o n tr o l c la s s e s  o f  13 y e ar  o ld  p u p ils . T h e ir  p h y s ic s  r e la ted  
s e l f  c o n c ep t ,  a s  w e l l  a s  a c h ie v em en t  and  o v e ra l l  in ter e st  in  p h y s ic s , w e r e  
a s s e s s e d  b y  w r it ten  te s ts  at v a r io u s  s ta g e s  o f  th e  in ter v en tion . O v era ll , th e y  fo u n d  
th a t s e v e ra l c h a n g e s  ( fo r  e x am p le , a d ap tin g  a  cu r r icu lum  to  a c c o u n t  fo r  th e  
in te re st  o f  g ir ls  and  u s in g  g en d e r  fa ir  te a ch in g )  c o u ld  b e  m ad e  in  th e  c la s s r o om  to  
en h an c e  g ir ls ' in ter est , s e l f  c o n c ep t  and  a c h ie v em en t  in  p h y s ic s .
S e l f  e f f ic a c y  and  le a rn in g  c o n ten t  in  a C h in e se  p h y s ic s  c la s s r o om  w a s  a ls o  th e  
su b je c t  o f  a  p ap er  b y  Z hu  (2 0 0 7 ) .  S h e  r e f le c te d  th a t w h e n  sh e  h e r s e l f  w a s  
le a rn in g  p h y s ic s  in  C h in a  sh e  d id  n o t  lea rn  w e l l  in  ju n io r  h ig h  s c h o o l.  T h is  sh e  
fe lt  w a s  n o t  d u e  to  a  la c k  o f  a b il ity  bu t th a t th e  p h y s ic s  sh e  w a s  le a rn in g  d id  n o t  
m ak e  s e n s e  to  h er  and  a ls o  to  m an y  o f  h er  f em a le  c la s sm a te s . T h is , sh e  fe lt , w a s  
du e  to  th e  la ck  o f  v a r ie ty  in  th e  p h y s ic s  te a c h in g  and  a  b o r in g  te x t  b o o k . S h e  h ad  
a b e tte r  e x p e r ie n c e  at s en io r  h ig h  s c h o o l,  w h e r e , a lth o u gh  th e  p h y s ic s  c o n ten t  
b e c am e  m o re  ab strac t, th e  te a ch e r  u s e d  m o re  m e a n in g fu l a c t iv it ie s  to  e x p la in  
c o n c e p ts  and  a ls o  u s e d  m o re  c o lla b o ra t iv e  a c t iv it ie s .  W h en  sh e  b e c am e  a  p h y s ic s
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te a ch e r  h e r s e l f  sh e  tr ied  to  u s e  IC T  to  g iv e  e x am p le s  o f  p h y s ic s  p h en om en a  and  
to  m ak e  p h y s ic s  le a rn in g  fu n  and  r e la x in g .  S h e  c o n c lu d e s  b y  s a y in g  th a t th er e  is  
a  r e la t io n sh ip  b e tw e e n  th e  le a rn in g  c o n ten t  o f  p h y s ic s  c u rr icu la  and  p h y s ic s  s e l f  
e f f ic a c y  and , to  s om e  e x ten t , g ir ls ’ d e v e lo pm en t  o f  g en d e r  id en t ity .
A  q u an tita t iv e  s tu d y  o f  th e  r e la t io n sh ip  b e tw e e n  s e l f  e f f ic a c y  and  r e ten t io n  in  a n  
in tro d u c to ry  p h y s ic s  c o u r se  at a  U S  c o l le g e  w a s  ca rr ied  o u t  b y  S a w te lle ,  B r ew e  
and  K ram er  (2 0 1 2 ) .  T h e y  su r v ey e d  3 5 2  s tu d en ts  b o th  p r e  and  p o s t  c o u r se . T h e y  
fo u n d  th at fo r  w om en , th e ir  s e l f  e f f ic a c y  w a s  g r e a t ly  a ff e c te d  b y  v ic a r io u s  
sou r ce s ; th a t o f  s e e in g  s im ila r  o th er s  b e in g  s u c c e s s fu l  in  a  g iv e n  ta sk  or  
a s s ig nm en t .
T o  sum m ar ise , it h a s  b e e n  fo u n d  th a t th e  s c h o o l,  p a r ticu la r ly  te a ch e rs  and  
te a ch in g , th e  fam ily  and  p e e r s  c a n  a ll  in f lu e n c e  th e  le v e l  o f  a  p e r s o n ’s s e l f  
e f f ic a c y . P o o r  support fr om  a ll  o f  th e se  g r o u p s  le d  to  a  d e c r ea se  in  s e l f  e f f ic a c y .  
T he  litera tu re  d is c u s s e d  in  C hap ter  2  lo o k in g  at su b jec t c h o ic e s  and  th e  r e a so n s  
fo r  th o s e  c h o ic e s  a ls o  s h o w ed  th a t s tu d en ts  w e r e  le s s  l ik e ly  to  c h o o s e  a  su b je c t  i f  
t h e y  d id  n o t  h a v e  th e  supp ort o f  th e ir  fam ily  a n d  fr ien d s  and  i f  th e y  en c o u n te r e d  
p o o r  te a ch e r s  a nd  t e a ch in g  in  th o s e  su b je c ts . S e l f  e f f ic a c y  h a s  a ls o  b e e n  fo u n d  to  
b e  a  g o o d  p r ed ic a to r  o f  fu tu re  c o u r se  and  ca reer  s e le c t io n . T h e  lo w e r  th e  r ep o r ted  
s e l f  e f f ic a c y  fo r  a  su b je c t , th e  le s s  l ik e ly  a  p e r so n  is  to  c h o o s e  that su b jec t  fo r  
fu tu re  s tudy .
I d e n ti ty ,  S e l f  E f f ic a c y  a n d  N a r r a t iv e
In  th is  s e c t io n  I fo c u s  o n  litera tu re  u s in g  narra tiv e  to  in v e s t ig a te  id en t ity . 
N a rra tiv e  is  an  e s s e n t ia l p ar t o f  in v e s t ig a t io n  o f  f ig u r e d  w or ld s ;  th e  s to r ie s  w e  t e ll  
a b ou t h o w  ou r  id en t it ie s  d e v e lo p e d  w ith in  a  f ig u r ed  ‘a s  i f  w o r ld . S om e  o f  th e  
p ap er s  a lr ead y  d is c u s s e d  in  th e  s e c t io n  a b o u t  s c ie n c e  e d u c a t io n  a nd  f ig u r ed  
w o r ld  u s e d  n arra tive  as o n e  o f  th e ir  r e se a r ch  m e th o d s  (J oh n so n  e t  a l.,  2 0 1 1 ;  
G on sa lv e s  and  S e ile r , 2 0 1 2 ;K an e , 2 0 1 2 a  and  2 0 1 2 b ;  and  G uerra  e t a l., 2 0 1 2 ) .
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T h e  w o rk  d is c u s s e d  b e lo w  d o e s  n o t  u s e  f ig u red  w o r ld s  a s  a  th eo r e t ic a l  
fr am ew o rk  bu t d o e s  u s e  narra tive .
S fa rd  and  P ru sak  (2 0 0 5 )  u s e d  n arra tiv es  to  in v e s t ig a te  id en t ity . In  ord er  to  d o  th is  
th e y  o ff e r ed  a  n ew  d e f in it io n  o f  id e n t ity  a s  c o l le c t io n s  o f  s to r ie s  a b o u t  p e r so n s ,  
o r  th o se  n arra tiv es  a b o u t in d iv id u a ls  th a t are r e ify in g  (re a l to  th em ), e n d o r sab le  
(su p p or ted )  and  s ig n if ic a n t  (c a u s e d  a  ch a n g e ) . W ith  th is  n arra tive  d e f in it io n  o f  
id e n t ity  th e  d y n am ic  na tu re  o f  id e n t ity  is  b r ou gh t  to  th e  fo re . N a rra tiv e s  w i l l  
a lw a y s  h a v e  au thors  and  r e c ip ien ts  (a lth o u gh  th e y  c a n  b e  th e  sam e  p e r so n ) , are  
c o l le c t iv e ly  sh a p ed  and  c a n  ch a n g e  a c co rd in g  to  th e  a u th o r s’ and  r e c ip ie n t s ’ 
p er c e p t io n s  a nd  n e ed s . Id en t it ie s  c a n  b e  th er e fo r e  b e  s e e n  a s  e ith e r  a c tu a l o r  
d e s ig n a te d . A c tu a l  id en t it ie s  are th o s e  s to r ie s  a b o u t  th e  a c tu a l s ta te  o f  a ffa ir s  and  
d e s ig n a te d  id en t it ie s  are s to r ie s  a b o u t  w h a t is  e x p e c t e d  to  b e  th e  c a se . T h e y  
p r o p o s e  th a t le a rn in g  c a n  th er e fo re  b e  th o u gh t  o f  a s  c lo s in g  th e  g ap  b e tw e e n  
a c tu a l an d  d e s ig n a te d  id en t itie s .
T h is  d e f in it io n  o f  id en tity , th a t w e  h a v e  b o th  a c tu a l and  d e s ig n a te d  id en t it ie s ,  
w a s  a ls o  u s e d  b y  T u ck e r -R a ym on d  e t  al. ( 2 0 1 2 )  in  th e ir  w o rk  w ith  5 4  fir s t, 
s e c o n d  and  th ird  g r ad e  ch ild ren . T h e y  a sk ed  th e s e  ch ild r en  to  d raw  im a g e s  o f  
th em se lv e s  and  s c ie n c e  and  th en  ta lk  a b ou t th em  b o th  b e fo r e , d u r in g  and  a fter  
th e y  h a d  s tu d ied  a  y e a r ’s s c ie n c e  c o u r se . T h e y  fo u n d  th at th e  p ic tu r e s  and  th e  
s to r ie s  a tta ch ed  to  th em  ch a n g e d  a s  th e  p u p i l s ’ id en t i f ic a t io n  w ith  s c ie n c e  
d e v e lo p e d  du rin g  th e  year .
A  c om b in a t io n  o f  G e e ’s d e s c r ip t io n  o f  id e n t ity  a s  th e  k in d  o f  p e r so n  w e  are  and  
S fard  and  P ru sak ’s a c tu a l a n d  d e s ig n a te d  id en t it ie s  w a s  u s e d  b y  P ik e  a nd  D u n n e
(2 0 1 1 )  to  d is c u s s  th e ir  f in d in g s  o n  s tu d en ts ’ p o s t - 16 c h o ic e s .  T h e ir  th ree  
id e n t if ie d  fa c to r s  ( s c h o o l  p e d a g o g ie s , d is c o u r se  o f  d if f ic u lt y  a nd  fu tu re  c a re ers )  
a ll h ad  a  m a jor  in f lu e n c e  o n  th e  s tu d en ts ’ lea rn er  id en t it ie s , th e ir  id e n t if ic a t io n  
w ith  s c ie n c e  and  th e ir  c h o ic e  a s  to  w h e th e r  to  s tu d y  s c ie n c e  p o s t - 16  or  n o t  ( s e e  
C hap ter  2 ) .
T h e  A S P IR E S  p ro je c t in  th e  U K  h a s  lo o k e d  at h o w  p r im ary  s c h o o l  c h ild r en  
e n g a g e  w ith  s c h o o l  s c ie n c e  and  e x p lo r ed  th e ir  a tt itu d es  tow a rd  s c ie n c e  and
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in te re st  in  s c ie n c e . S om e  o f  th e ir  f in d in g s  h a v e  b e e n  d is c u s s e d  in  ch a p te r  tw o  
(A r ch er  e t  a l.,  2 0 1 3  and  D e  W itt e t  a l., 2 0 1 3 ) .  In  a  2 0 1 0  p a p e r  A r ch er  e t  al. 
lo o k e d  a t ‘d o in g  s c ie n c e ’ and  ‘b e in g  a s c ie n t is t ’ u s in g  fo c u s  g r o u p s  to  g a th er  da ta  
and  a n a ly s e d  th e  d a ta  u s in g  n a rra tiv e s  an d  h o w  th e  p u p ils  fo rm ed  an  
id e n t if ic a t io n  w ith  s c ie n c e .  T h e y  fo u n d  th a t m an y  ch ild ren  e n jo y e d  s c ie n c e  bu t  
d id  n o t  s e e  th em se lv e s  a s  d o in g  s c ie n c e  b e c a u s e  th e  im a g e  o f  a  s c ie n t is t  c la sh ed  
w ith  th e ir  im a g e s  o f  th em se lv e s . S c ie n t i s t s  w e r e  s e e n  to  f it  th e  s te r e o ty p ic a l  
im a g e s  d is c u s s e d  in  ch ap ter  tw o .
L o o k in g  at d is c o u r s e  ra ther  th an  narra tiv e , H u gh e s  ( 2 0 0 1 )  lo o k e d  at h o w  
se c o n d a r y  p u p i ls  ta lk  o f  b o th  th e  im p o rta n c e  o f  g en d e r  a nd  e th n ic ity  in  th e  
p ro d u c t io n  o f , o r  r e je c t io n  o f ,  ‘s c ie n t is t  id e n t it ie s ’ . S h e  fo u n d  th at h e g em o n ic  
m a sc u lin i ty  p r o v id ed  a  c om fo r ta b le  ‘s c ie n t is t  id e n t ity ’ fo r  s om e  m a le s , b u t th a t  
fo r  g ir ls  fem in in it y  an d  ‘p h y s ic a l  s c ie n t is t  id e n t it ie s ’ w e r e  in com p a tib le  u n le s s  
‘o th e r e d ’ b y  e th n ic ity .
W o rk in g  w ith  th e  ch ild ren  o f  m ig ran t w o rk e rs  in  th e  U S ,  K o z o l l  an d  O sb o rn e  
( 2 0 0 3 )  to ld  th e  s to r ie s  o f  fo u r  s tud en ts; lo o k in g  at th e ir  l i f e  w o r ld s  a n d  th e  w o r ld  
o f  s c ie n c e .  T h e se  s tu d en ts  a ll  h ad  a  d if fe ren t  r e la t io n sh ip  w ith  s c ie n c e .  T h e re  w a s  
H e c to r  w h o  fe lt  th a t h is  w o r ld  and  th e  w o r ld  o f  s c ie n c e  w e r e  so  d if fe r en t  th a t  
th e y  w o u ld  n ev e r  c o n n e c t;  C lara  w h o s e  id e n t if ic a t io n  w ith  s c ie n c e  c h a n g e d  w h e n  
sh e  w a s  a l lo w e d  to  u s e  h er  c r e a t iv e  s id e  in  s c ie n c e  c la s s ;  A nd rea  w h o  s a w  
s c ie n c e  a s  a  p la c e  w h e r e  sh e  c o u ld  b e  a n  in s id er ; and  f in a lly  K e ith  w h o s e  
un d ers tan d in g  o f  s c ie n c e  a l lo w e d  h im  to  u n d e rs ta nd  h im se lf .
W a lsh aw  (2 0 0 5 )  a lso  u s e s  n arra tiv e  to  in v e s t ig a te  o n e  g ir l ’s in ter a c t io n  w ith  
m a th em a tic s  w ith in  a  s c h o o l  s e t tin g . T h e  g ir l ’s id e n t if ic a t io n  w ith  m a th em a tic s  is  
com p lic a te d  and  in f lu e n c e d  b y  p a s t  b e l ie f s  a b o u t g ir ls  a n d  m a th em a tic s  w h e r e  
th e s e  b e l ie f s  are ‘n o t  d is ca rd ed  bu t are s im p ly  s h if t ed  to , and  c o n ta in ed  w ith in ,  
h er  p r e s e n t ’ (p 3 1 ) .  T h is  n arra tiv e  is  a ls o  c o n s tru c ted  in  r e la t io n  to  s ig n if ic a n t  
o th er s  in  th e  g ir l’s l i f e  -  h er  fam ily , h er  te a ch e r , h er  b e s t  fr iend  and  h er  
m a th em a tic s  c la s s r o om  p e e r s . O v e ra ll  th e  g ir l’s id e n t if ic a t io n  w ith  m a th em a tic s  
is  ‘p r o d u c ed  th ro u gh  a  c o n v e rg e n c e  o f  a  n um b er  o f  o f t e n  c om p e tin g  d is c o u r s e s  
and  p r a c t ic e , e a ch  v y in g  fo r  h er  a tten tion , and  a ll o f  w h ic h  p o s i t io n  a nd  d e s ig n a te
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h er  in  s om e  w a y ’ (p 2 4 ) .  T h is  h a s  a  d ir e c t  p a ra lle l w ith  id e n t if ic a t io n  w ith  
p h y s ic s ,  o r  a n y  su b jec t .
N a r ra tiv e s  w e r e  a ls o  u s e d  b y  M en d ic k  ( 2 0 0 3 )  in  h er  w o rk  o n  m a s c u l in it ie s  in  
m a th em a tic s . S h e  lo o k e d  p a r ticu la r ly  at h o w  m a th em a tic s  b e c am e  part o f  a  
g en d e r  id e n t ity  an d  h o w  y o u n g  p e o p le  w o rk e d  at b e in g  m a le  o r  fem a le  th rou gh  
th e ir  id e n t if ic a t io n  w ith  m a th em a tic s . J en k in s  d e s c r ip t io n  o f  id e n t ity  a s  w h o  w e  
th ink  w e  are and  w h o  o th ers  th ink  w e  are is  o f  p ar ticu lar  r e le v a n c e  h ere  a s  th e s e  
y o u n g  p e o p le  c am e  to  w o rk  o n  w h o  th e y  w e r e  in  r e la t ion sh ip  to  m a th em a tic s  and  
th e ir  o v e ra ll  g en d e r  id e n t ity  and  h o w  th e  tw o  w o rk ed  to g e th er . M en d ick  a ls o  
d e s c r ib e s  h o w  sh e  s e e s  th a t id en t ity  in  g en e ra l, and  g en d e r  in  p articu lar , is  a  
p ro je c t  th a t is  a c h ie v e d  b y  in te ra c tion  w ith  o th er s  -  h o w  th e y  s e e  u s . F or  
m a th em a tic s , c h o o s in g  to  s tu d y  it o r  n o t  b e c om e s  part o f  o u r  w o rk  tow a rd s  
id e n t ity  and  g end e r . T h e  m a in  d is c o u r se s  at p la y  in  th is  p r o c e s s  fo r  m a th em a tic s  
are th a t m a th em a tic s  is  ‘h a rd ’; th a t it is  p r o o f  o f  in te l lig e n c e  and  a  s ig n if ie r  o f  
s o c ia l  in c om p e ten c e . T h e se  d is c o u r se s  are g e n d e r ed  s o  th a t it m ak e s  it m o r e  
p ro b lem a tic  fo r  g ir ls  to  id e n t ify  w ith  th e  su b je c t  an d  so  m ak e  th e  d e c is io n  to  
c h o o s e  to  s tu d y  it.
U s in g  n a rra tiv e s  to  in v e s t ig a te  id en t ity  d e v e lo pm en t  a llo w s  u s  to  s tu d y  th e  
s to r ie s  p e o p le  t e l l  a b o u t h o w  th e ir  id en t it ie s  d e v e lo p  fr om  w h a t  S fa rd  and  P ru sak  
( 2 0 0 5 )  te rm  th e ir  a c tu a l (o r  n o w )  id en t it ie s  to  th e ir  d e s ig n a te d  (o r  h o w  th e y  s e e  
t h em se lv e s  in  th e  fu tu re ) id en t it ie s . T h e se  s to r ie s  c h a n g e  a s  id en t ity  w o r k  ta k e s  
p la c e . In f lu en c e s  d is c u s s e d  in  th e s e  n arra tiv e s  a s  im p a c t in g  o n  id en t ity  
d e v e lo pm en t  in c lu d e  th e  d is c o u r s e  o f  s c ie n c e  a s  hard; w an t in g  to  p u rsu e  a  
fu l f i l l in g  career; s o c ia l  p e r c e p t io n s  o f  th e  im a g e  o f  s c ie n c e , p h y s ic s  and  
s c ie n t is ts ;  and  h o w  th e  w o r ld  o f  s c ie n c e  in ter ac ts  w ith  th e  w id e r  w o r ld . T h e se  
in f lu e n c e r s  o f  id e n t ity  d e v e lo pm en t  are th e  sam e  a s  th o s e  d is c u s s e d  in  C h ap ter  2  
w h e n  d is c u s s in g  th e  in f lu en c e r s  o f  su b je c t  c h o ic e .
T h e se  n arra tiv e  a c c o u n ts  o f  h o w  y o u n g  p e o p le  d o  id e n t ity  w o r k  se em ed  to  m e  
b o th  te l l in g  and  p ow er fu l . I th er e fo re  w a s  d raw n  to  u s in g  a  s im ila r  a pp ro a ch  in  
m y  a n a ly s is  ( s e e  C hap ter  4 ) .
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S u m m a r y
A s  c a n  b e  s e e n  fr om  th e  a b o v e  d is c u s s io n  o f  th e  litera tu re , a  v a r ie ty  o f  w a y s  o f  
u s in g  th e  c o n c ep t  o f  id e n t ity  h a s  b e e n  a p p lied  in  r ese a r ch  o n  g ir ls  and  s c ie n c e ,  
p h y s ic s  and  m a th em a tic s . I star ted  th e  ch ap ter  b y  d e v e lo p in g  m y  o w n  w o rk in g  
d e s c r ip t io n  o f  id e n t ity  b a se d  o n  th e  w o rk  o f  J enk in s  ( 2 0 0 9 )  and  G e e  (2 0 0 1 ) .  T h is  
is  th a t w e  e a ch  h a v e  an  in d iv id u a l id e n t ity  w h e r e  w e  w o r k  tow a rd s  th e  p r o c e s s  o f  
c om in g  to  th in k  w e  k n ow  w h o  w e  are, th in k in g  w e  k n ow  w h o  o th er s  are , th em  
th in k in g  th e y  k n o w  w h o  w e  are, u s  th in k in g  w e  k n o w  w h o  th e y  th in k  w e  are and  
s o  on . I a lso  p r o p o se d  th a t w e  w o rk  tow ard s  ou r  id en t ity  in  th e  m an y  f ig u red  
w o r ld s  (H o lla n d  e t  a l.,  1 9 9 8 )  th a t m ak e  up  ou r  s o c ie ty . It is  in  th e s e  f ig u r ed  
w o r ld s  th a t w e  c om e  to  r e c o g n is e  o u r s e lv e s  and  o th ers  a s  c er ta in  ty p e s  o f  p e o p le .  
Our id e n t i f ic a t io n  w ith  s c ie n c e  and  p h y s ic s  in  p ar ticu lar  is  fo rm ed  w ith in  th o s e  
f ig u r ed  w o r ld s  w h e r e  w e  en c o u n te r  p h y s ic s ;  b o th  th o s e  in  a  s c h o o l  c la s s r o om  
and  th o s e  o u ts id e . T h e se  f ig u r ed  w o r ld s  are part o f  th e  w id e r  f ig u red  w o r ld  o f  
o u r  l iv e s  and  th e  w id e r  f ig u red  w o r ld  o f  o u r  l iv e s  is  c om p o s e d  o f  m an y  sm a lle r  
f ig u r ed  w o r ld s . H o w  w e  n e g o t ia te  o u r  id en t it ie s  w ith in  a ll th e s e  f ig u r e d  w o r ld s  
a l lo w s  u s  to  b e c om e  to  k n ow  w h o  w e  are. O ur r e la t ion sh ip  w ith  p h y s ic s ,  o u r  
id e n t if ic a t io n  w ith  p h y s ic s  in c lu d in g  o u r  a s so c ia te d  p h y s ic s  s e l f  e f f ic a c y ,  is  
d ep en d en t  o n  h o w  m u ch  th e  f ig u r ed  w o r ld  o f  p h y s ic s  p la y s  a  part o f  o u r  w id e r  
f ig u r e d  w o r ld  fr om  a  m a jor  part to  o n ly  a  m in o r  part.
T h e  r e se a r ch  d is c u s s e d  in  th is  c h ap ter  u s e s  a  v a r ie ty  o f  w a y s  o f  u n d e rs tan d in g  
id e n t ity  and  th ere  are m an y  p o in ts  th a t w i l l  r e -em e r g e  and  in fo rm  m y  a n a ly s is .  
U s in g  n arra tive  to  in v e s t ig a te  id en t ity , w h ic h  S fa rd  and  P ru sak  (2 0 0 5 )  d e sc r ib e  
as th e  p r o c e s s  o f ‘c o l le c t in g  s to r ie s  w e  te ll  a b o u t  o u r s e lv e s ’ (p 2 9 ) ,  le d  th em  to  
d e sc r ib in g  id en t it ie s  a s  a c tu a l (w h e r e  w e  are n o w )  and  d e s ig n a te d  (w h e r e  w e  
w an t to  b e ) . C o lle c t in g  p e o p le ’s s to r ie s  a ls o  h ig h lig h te d  th e  lin k s  b e tw e e n  g e n d e r  
and  e th n ic i ty  and  s c ie n c e  id e n t ity  (H u gh e s ,  2 0 0 1 ) .  G ir ls  o f t e n  d e sc r ib e d  th a t  
f em in in it y  and  p h y s ic a l s c ie n c e  id en t it ie s  w e r e  in com p a tib le  u n le s s  th e y  w e r e  
‘o th e r e d ’ b y  e th n ic ity . S im ila r  d e sc r ip t io n s  w e r e  fo u n d  b y  W a lsh aw  ( 2 0 0 5 )  and  
M en d ic k  ( 2 0 0 3 )  fo r  m a th em a tic s  w h e r e  c h o o s in g  to  s tu d y  m a th em a tic s  b e c am e  
part o f  id e n t if y  w o r k  and  o f  g en d e r  w ork . T ha t id e n t ity  w o r k  in c lu d e s  i s s u e s  o f
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g en d e r  w a s  a ls o  d e s c r ib ed  b y  w om e n  a lr e ad y  w o rk in g  in  p h y s ic s  w h o  fo u n d  th a t  
th e y  o f t e n  h ad  to  d e c id e  w h e th e r  to  c o n fo rm  to  th e  e x p e c te d  s te r e o ty p ic a l v ie w  
o f  b e in g  a  p h y s ic is t  and  h o w  th is  im p a c ted  o n  th e ir  fem in in ity  and  g en d e r  
id e n t ity  (D a n ie ls s o n , 2 0 1 2  and  G o n sa lv e s  a nd  S e ile r , 2 0 1 2 ) .
L o o k in g  at s e l f  e f f ic a c y  s h o w ed  th e  lin k s  b e tw e e n  th is  a n d  id en t ity . S e l f  e f f i c a c y  
ha s  b e e n  p r o p o s e d  a s  a  p r ed ic to r  o f  a c a d em ic  a c h ie v em en t  and  fu tu re  su b je c t  
c h o ic e  w ith  th e  h ig h e r  th e  s e l f  e f f ic a c y  th e  h ig h e r  th e  a c h ie v em en t  and  th e  m o r e  
l ik e ly  s om e o n e  is  to  c h o o s e  to  s tu d y  th a t su b jec t fu rther  (B r itn er  and  P arjares, 
2 0 0 6 ) .  G ir ls  are g e n e ra lly  fo u n d  to  h a v e  a  lo w e r  s e l f  e f f ic a c y  th an  b o y s  (M e e c e  
and  J o n e s , 1 9 9 6 )  e s p e c ia l ly  in  s c ie n c e  su b je c ts . S in c e  c h o ic e  is  part o f  id e n t ity  
w o rk , and  s e l f  e f f ic a c y  c a n  p r ed ic t c h o ic e s , l in k s  b e tw e e n  th e  tw o  n e e d  to  b e  
m ad e.
H o w  id e n t ity  d e v e lo p s  o v e r  t im e  c a n  b e  d e sc r ib ed  a s  an  id e n t ity  tr a je c to ry  
(W en g e r , 1 9 9 9 ) . O ur  id en t i f ic a t io n  sh if ts  a t k e y  p o in ts  in  t im e  (B a r to n  e t  a l.,
2 0 1 3 )  and  c a n  le a d  to  th ree  p o s s ib le  o v e ra ll  tr a jec to r ie s  to  d e scr ib e  o u r  
r e la t io n sh ip  w ith  s c ie n c e  (J a ck so n  and  S e ile r , 2 0 1 3 ) .  W h e th er  w e  c h o o s e  to  
p e r s is t  in  a  s tu d y  o f  s c ie n c e  o r  n o t  le d  A sch b a ch te r , L i and  R o th (2 0 1 0 )  to  
c a te g o r is e  th is  p e r s is te n c e  and  r e la te  th is  to  ou r  id e n t ity  w o rk .
A s  A y d e n iz  a nd  H o d g e  ( 2 0 1 1 )  s a y  ‘id e n t ity  is  a  c om p le x  s tru ctu re  fo r  
r e se a r ch in g  a  s tu d en t ’s a c a d em ic  b e h a v io u r ’ (p 5 0 0 ) .  A s  I e x p la in  in  th e  ch a p te r  
w h ic h  f o l lo w s ,  th is  le d  m e  tow a rd s  u s in g  in t e r v iew s  to  f in d  ou t  h o w  g ir ls ’ 
id e n t if ic a t io n  (an d  s e l f  e f f ic a c y )  w ith  p h y s ic s  d e v e lo p e d . T ak in g  th is  a  s tep  
fu rther, n arra tiv e s  fr om  in d iv id u a l g ir ls  w e r e  d e v e lo p e d  to  g iv e  e x am p le s  o f  
id e n t ity  w o r k  b e in g  un d ertak en  w ith  r e sp e c t  to  p h y s ic s .
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C hap ter  4 M e th o d o lo g y  and  M e th od
I n tr o d u c t io n
T h is  ch ap ter  o u t lin e s  b o th  th e  m e th o d o lo g ic a l th in k in g  th a t w en t  in to  th e  p ro jec t  
and  th e  m e th o d s  u s e d  to  ga th er  th e  d a ta  th a t is  a n a ly s e d  in  la ter  ch ap ters .
T h e  r e se a r ch  m o v e d  th ro u gh  th ree  ite ra tion s  o f  m e th o d o lo g ic a l th in k in g  and  
th e s e  are d e s c r ib ed  in  d e ta il  in  th e  ch ap ter . T h e  m e th o d s  u se d , o r  p ro p o s ed , fo r  
da ta  g a th er in g  in  e a c h  ite ra tion  are a ls o  d e sc r ib ed .
M e th o d o lo g ic a l  A p p r o a c h
M e th o d o lo g ic a l th in k in g  and  th e  m e th o d s  u s e d  to  ca rry  o u t  r e se a rch  are  
in te r lin k ed  and  th ere  is  o f t e n  a  c y c l i c  p r o c e s s  b e tw e e n  th e  tw o . A t  th e  start o f  a  
r e se a r ch  p ro je c t m u ch  m e th o d o lo g ic a l th o u gh t  is  p u t in to  ju s t i fy in g  w h y  a  c er ta in  
m e th o d  o r  m e th o d s  are c h o s e n  to  in v e s t ig a te  a  to p ic .  W h ils t  th e  r e se a rch  is  
p r o g r e s s in g  th e  m e th o d s  w i l l  b e  m o d if ie d  a s  p r o b lem s  and  da ta  em erg e .
M e th o d o lo g y  h a s  b e e n  d e s c r ib ed  a s  a  c om b in a t io n  o f  e p is t em o lo g y , o n to lo g y  
and  m e th o d  (P aw so n ,  1 9 9 9 ) . T ra d ition a lly , e p is t em o lo g y  h a s  b e e n  c o n c e r n e d  
w ith  w h a t  d is t in g u ish e s  d if fe r en t  ty p e s  o f  k n o w le d g e  c la im s  (U sh e r , 1 9 9 6 ) .  
R esea r ch er s  w i l l  ap p roa ch  a  p ro je c t  h o ld in g  c er ta in  a s sum p t io n s  a b o u t  w h a t  th e y  
w il l  f in d  and  h o w  th e y  w i l l  f in d  it o u t  (C r e sw e l l , 2 0 0 3 ) .  P u r ists  w i l l  s a y  th a t  
r e se a rch e rs  h a v e  to  w o rk  w ith in  ju s t  o n e  p a rad igm , th a t p a ra d igm s  are  
in c om m en su ra b le  and  th ere  is  n o  p o s s ib le  w a y  th a t r e se a rch  c arr ied  o u t  in  
d iffe r en t  p a rad igm s  c a n  b e  c om p a red  (C o e ,  2 0 1 2 ) .  S om e  r ese a r ch e r s  h o ld  to  th e  
s ta n c e  th a t p a ra d igm  d if fe r e n c e s  d o  n o t  requ ire  p a ra d igm  c o n f li c t  and  th a t, 
d e p en d in g  o n  th e  q u e s t io n  to  b e  a n sw er ed , d if fe r en t  a p p ro ach e s  are a pp rop r ia te . 
T h is  is  a  s ta n c e  I su pp ort and  o n e  th a t in fo rm ed  th is  r esea rch .
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It is  s u g g e s te d  (G uba , 1 9 9 0 )  th a t th ere  are tw e n ty  o n e  d if fe ren t  w a y s  to  d e f in e  
parad igm . T h e  m o s t  c om m on , or  g en e r ic , d e f in it io n  is  th a t it is  th e  b a s ic  s e t  o f  
b e l ie f s  th a t g u id e s  a c t io n . P a ra d igm s  c a n  g u id e  d is c ip lin ed  en qu iry . M y  
b a ck g ro un d  is  in  p h y s ic a l s c ie n c e s  and  th e  m a jo r ity  o f  p h y s ic a l s c ie n t is t s  w o rk  
w ith in  a  p o s i t iv i s t  e p is t em o lo g y . T h e  u n d e r lin in g  p r in c ip le  o f  p o s i t iv i sm  is  th e  
u s e  o f  s c ie n t if ic  m e th o d  (th e  s y s tem a t ic  o b se rv a t io n , m ea su r em en t  and  
ex p e r im en ta t io n  n e e d ed  to  te s t  and  m o d ify  a  h y p o th e s is )  to  d is c o v e r  tru th s a bou t  
th e  w o r ld  (W il li s ,  2 0 0 7 ) .  P o s it iv is t s  b e l ie v e  th a t th e  e v e n ts  in  th e  w o r ld  f o l lo w  a  
la w fu l and  o rd e r ly  p a ttern  th a t c a n  b e  d is c o v e r e d  b y  c lo s e  o b se rv a t io n ;  th a t  
d iffe r en t  o b se rv e r s  w i l l  r e a ch  th e  sam e  c o n c lu s io n s  w h e n  lo o k in g  at th e  sam e  
data; and  th a t w h e n  q u e s t io n s  are p u t to  na tu re , nature  an sw ers  b a ck  d ire c t ly . M y  
p r ev io u s  r ese a r ch  in to  th e  m o d e  o f  a c t io n  o f  e n z ym e s  a s  a  r e sea rch  c h em is t  
w o u ld  fa l l  e a s i ly  in to  a  p o s it iv is t ic  p a rad igm . In  th is  r e se a r ch  p ro je c t , I w an te d  to  
tr y  and  u n d e rs tan d  a sp e c t s  o f  th e  in d iv id u a l. In  m y  v ie w  p o s it iv i s t ic  r e se a r ch  is  
n o t  a  r ou te  to  u n d e rs tan d in g  a ll a sp e c t s  o f  th e  in d iv id u a l and  th e ir  id en t ity .
T ry in g  to  un d ers tan d  th e  in d iv id u a l le d  m e  to  p o s t  p o s it iv ism .
T h e  p o s t  p o s it iv is t  r e sea rch e r  is  a  ‘n a iv e ’ r ea lis t. T h e y  b e l ie v e  th a t th e  r ea l w o r ld  
is  d r iv en  b y  rea l na tura l c a u s e s  and  it is  p o s s ib le  fo r  h um an s  to  p e r c e iv e  it. T h e y  
s t il l  b e l ie v e  th a t th ere  is  an  u lt im a te  tru th  ou t th ere  e v e n  i f  th e y  c a n n o t  u n c o v e r  it. 
T h e se  r e sea rch e rs  th e r e fo r e  s t i l l  ca rry  o u t  d e ta ile d  o b s e rv a t io n s  and  m e a su r em en t  
o f  v a r ia b le s  in  ord er  to  te s t  th eo r ie s  th a t are c o n t in u a lly  b e in g  r e f in ed . F in d in g s  
to  supp ort , o r  w h ic h  le a d  to  a  m o d if ic a t io n  o f ,  th e  th eo ry , em erg e  fr om  th e  
in te ra c t ion s  b e tw e en  th e  inqu irer  and  th e  inqu ired . E a ch  p a r tic ip an t in  th e  
r e se a r ch  w i l l  g iv e  a  r an g e  o f  p e r sp e c t iv e s  a b o u t th e  to p ic  b e in g  s tu d ied . T h is  
le a d s  to  th e  f in d in g s  b e in g  b a s e d  o n  m an y  s o u r c e s  o f  d a ta  w h ic h  in  tu rn  m ean s  
th a t th e  f in d in g s  are le s s  l ik e ly  to  b e  d is to r ted  b y  in terp re ta tion ; th ey  w i l l  b e  
o b je c t iv e  and  u n b ia sed . P o s t  p o s i t iv i sm  le d  m e  a w a y  fr om  p o s i t iv i sm  in  a  u s e fu l  
d ir e c t io n  bu t s t il l  d id  n o t  g iv e  m e  a  r ou te  to  u n d e rs tan d in g  h o w  a  g r ou p  o f  g ir ls  
d e sc r ib e d  th e ir  r e la t ion sh ip  w ith  p h y s ic s . T h is  jo u r n e y  to o k  m e  tow a rd s  
co n s tru c t iv ism .
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C r e sw e ll  ( 2 0 0 7 )  d e sc r ib e s  s o c ia l  c o n s tr u c t iv ism  thus:
In d iv id u a ls  d e v e lo p  su b je c t iv e  m e an in g  o f  th e ir  e x p e r ien c e . T h e se  
m ean in g s  are v a r ied  and  m u lt ip le . O ften  th e s e  su b je c t iv e  m e an in g s  are  
n e g o t ia ted  s o c ia l ly  a n d  h is to r ic a lly . In  o th er  w o rd s , th e y  are n o t  s im p ly  
im p r in ted  o n  in d iv id u a ls  b u t are fo rm ed  th ro u gh  in te ra c tion  w ith  o th er s .
p 2 0
U nd er s ta n d in g  a  p h en om en o n  is  fo rm ed  th rou gh  th e  p a rtic ip a n ts  and  then- 
su b je c t iv e  v ie w s .  W h en  th e s e  p a r t ic ip an ts  p r o v id e  th e ir  m e an in g s , th e y  sp ea k  
fr om  m e a n in g s  th a t are sh a p ed  b y  b o th  s o c ia l  in ter a c t io n s  w ith  o th er s  and  fr om  
th e ir  o w n  p e r so n a l h is to r ie s  (C r e sw e ll  and  P la n o  C lark , 2 0 1 1 ) .  T h e re fo re , w h e n  
c o l le c t in g  d a ta  it is  im p or tan t to  c o l le c t  and  r e sp e c t  e a ch  p a r t ic ip a n t’s v ie w  o f  th e  
s itu a t io n s  and  u se  th o s e  v ie w s  to  d e v e lo p  a  pa ttern  o f  m e an in g . In  o rd e r  to  c o l le c t  
th is  ty p e  o f  r e sea rch  da ta  th e  q u e s t io n s  to  b e  a sk ed  n e e d  to  b e  b ro ad  and  g en e ra l  
so  th a t p a r tic ip an ts  h a v e  th e  sp a c e  and  t im e  to  c o n s tru c t th e ir  m ea n in g  o f  a  
s itu a t ion . T h e  f in d in g s  w i l l ,  h o w e v e r , b e  th e  c r e a t io n  o f  th e  in ter a c t ion  b e tw e e n  
th e  inqu irer  a nd  th e  p ar tic ip an ts; th e  inqu irer  (m e )  w i l l  b e  in terp r e tin g  th e  v ie w s  
e x p r e s s ed  b y  th e  p ar tic ip an ts  in  o rd er  to  f in d  b roa d  pa ttern s and  c om e  to  b ro a d  
un d er stan d in g s  o f  th e  p h en om en o n . In  th is  in terp re ta tion , I m u st  r e c o g n is e  th a t  
m y  o w n  b a ck gro un d  and  m y  o w n  p r io r  a s sum p tio n s  w i l l  sh ap e  m y  in terp r e ta t io n  
o f  th e  p a r t ic ip a n t’s v ie w s .  T h e  f in d in g s  w i l l  n o t  b e  o b je c t iv e  b u t su b je c t iv e .
C om b in in g  p o s t  p o s i t iv i sm  w ith  c o n s tr u c t iv ism  in fo rm ed  m y  m e th o d o lo g ic a l  
app roach . T h e  r ese a r ch  p r e sen ted  h e re  h a s  a p o s it iv i s t ic  a sp e c t , a  q u a n tita tiv e  
q u e s t io n n a ir e 11, w h ic h  w a s  u s e d  to  in fo rm  q u a lita t iv e , c o n s tru c t iv is t ,  
in v e s t ig a t io n s  u s in g  g r ou p  in te r v iew s  a nd  in d iv id u a l n arra tiv e s  to  try  to  a n sw er  
th e  q u e s t io n  o f  h o w  id en t it ie s  an d  s e l f  e f f ic a c y  in f lu e n c e  fu tu re  su b je c t  c h o ic e .  A  
p ra gm a tic  p e r sp e c t iv e  s u g g e s t s  th a t b o th  o f  th e s e  a p p roa ch e s  c a n  b e  e x p lo r ed  
to g e th e r , u s in g  m ix e d  m e th o d s , s in c e  e a c h  is  g iv in g  a n sw er s  to  a  d if fe r en t  p art o f  
th e  o v e ra ll  q u e s t io n  (F lic k , 2 0 1 1 ) .  P ragm a tism  fo c u s e s  o n  th e  c o n s e q u e n c e s  o f  
th e  r ese a r ch  and  h ig h lig h t s  th a t it is  th e  r e sea rch  th a t is  o f  p r im ary  im p o r ta n c e
11 Q u an tita t iv e  q u e s t io n n a ir e s  a re  m o s t ly  a s s o c ia t e d  w it h  p o s i t iv i sm , a n d  in  th is  r e se a r c h  th is  w a s  
th e  c a s e ,  b u t  n o t  e x c lu s iv e ly  so .
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ra ther  th an  th e  m e th o d s  u s e d  to  in v e s t ig a te  it. M u lt ip le  p a ra d igm s  c a n  b e  u s e d  in  
m ix e d  m e th o d  research ; th e  r esea rch e r  ju s t  n e ed s  to  b e  e x p lic it  in  th e ir  u s e  and  
r e f le c t  e a ch  w o r ld  v ie w  in  th e ir  rep or ts . M y  w o rk  in  th is  th e s is  r e f le c ts  s u c h  a  
m ix e d  m e th o d s , p r agm a tic  app roach .
T h e  in it ia l p r o p o s a l  fo r  th e  r e se a rch  w a s  a  c a se  s tu d y  o f  tw o  c a se s . T h is  w o u ld  
u s e  a  c om b in a t io n  o f  m e th o d s  (q u e st ion n a ir e , sm a ll  g roup  in te r v iew s , l e s s o n  
o b s e rv a t io n s  and  su pp or t in g  e v id e n c e )  to  in v e s t ig a te  th e  c a s e s . A s  I p r o g r e s s ed  
w ith  th e  da ta  g a th er in g , it b e c am e  c le a r  th a t I w o u ld  n o t  b e  a b le  to  c om p le te  a ll  
o f  th e s e  o r ig in a lly  in ten d ed  a sp e c t s  o f  th e  c a se  s tu d y  fo r  e a ch  c a se  d u e  to  is su e s  
w ith  o n e  o f  th e  s c h o o ls  a round  le s s o n  o b s e rv a t io n s . I th e r e fo r e  d e c id e d  to  fo c u s  
o n  th e  g r ou p  in te r v iew s  a s  th e  m a in  da ta  g a th er in g  to o l. A s  I s ta r ted  to  a n a ly s e  
th e  d a ta  fr om  th e  g r oup  in te r v iew s , I b e cam e  in te r e s ted  in  s om e  o f  th e  in d iv id u a l  
s to r ie s  th a t w e r e  em erg in g . T h e  f in a l ite ra tion  o f  m y  m e th o d o lo g y  I am  te rm in g  a  
fu n n e l lin g  ap p ro ach  to  a  m ix e d  m e th o d s  m e th o d o lo g y . I s ta r ted  w ith  a  
q u es t io n n a ir e  g iv e n  to  a  la rg e  n um b er  o f  p u p ils , in c lu d in g  2 0 2  g ir ls . F rom  th is  
q u es t io n n a ir e  I s e le c te d  4 3  g ir ls  to  p a r tic ip a te  in  g r ou p  in te r v iew s . I th en  s e le c t e d  
a  fu rther  f iv e  (th a t b e cam e  fou r) g ir ls  fo r  w h om  I w o u ld  te ll  th e ir  s to r ie s  in  m o r e  
d e ta il a nd  th ree  o f  th e se  I in te r v iew ed  in d iv id u a l ly  to  add  m o re  da ta  to  w h a t  th e y  
had  g iv e n  m e  in  th e  g r ou p  in te r v iew s . T h e se  f in a l l i f e  s to r ie s  are d e sc r ib e d  u s in g  
narra tiv e  a n a ly s is . T h e  r es t o f  th is  c h ap ter  d e sc r ib e s  th e  m e th o d o lo g ic a l  
u nd ers tan d in g  th a t in fo rm ed  th is  r e se a r ch  d e s ig n  and  g iv e s  m o r e  d e ta il  o f  e a c h  o f  
th e s e  ite ra tion s .
P i lo t  R e s e a r c h
Prior  to  s tar tin g  th e  w o r k  o n  th is  d o c to ra l r e se a r ch  I c om p le te d  a  M a ste r s  
r ese a r ch  p ro je c t  (T h o r le y , 2 0 1 0 ) .  M y  te a c h in g  b a ck g ro u n d  is  in  Further  
E d u ca t io n  and  u s in g  m y  c o n ta c ts  in  th is  s e c to r  I in te r v iew ed  f iv e  g ir l s 12 w h o  
w e re  ju s t  c om p le t in g  th e ir  fir s t  y e a r  o f  A - le v e l  s tu d y  in c lu d in g  p h y s ic s .  T h e se
12 T h e s e  w e r e  a ll  g ir ls  w h o  a g r e e d  to  p a r t ic ip a te  in  m y  s tu d y  a fter  b e in g  a s k e d  i f  th e y  w is h e d  t o  
d o  s o  b y  th e ir  le c tu re r s .
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f iv e  g ir ls  h ad  c om b in ed  a  s tu d y  o f  p h y s ic s  w ith  a  v a r ie ty  o f  o th er  su b je c ts . I 
fo u n d  th a t I c o u ld  sp lit  th e se  g ir ls  in to  tw o  g rou p s  -  th o s e  w h o  h a d  in c lu d ed  
p h y s ic s  a s  part o f  a s c ie n c e  A - le v e l  p r o g ram m e  a nd  th o s e  w h o  h ad  in c lu d ed  
p h y s ic s  a s  part o f  a  m ix e d  p rog ram m e . A l l  th e  g ir ls  sa id  th e y  w e r e  s tu d y in g  
p h y s ic s  b e c a u s e  th e y  w e r e  in te r e s ted  in  th e  su b je c t , b u t th o s e  w h o  w er e  
fo l lo w in g  a  s c ie n c e  p rog ram m e  h ad  a ls o  in c lu d ed  it b e c a u s e  it w o u ld  h e lp  th em  
to  r e a ch  th e ir  fu tu re  ca reer  g o a ls .
I carr ied  o u t  a  s in g le , s em i-s tru c tu r ed , o n e  to  o n e  in te r v iew  w ith  e a c h  g ir l fo r  th is  
r esea rch , w h ic h  I aud io  r e c o rd ed  and  th en  tran scr ib ed . T h e se  g ir ls  w e r e  a ll  16  o r  
17  and  u s e d  to  s tu d y in g  in  an  en v ir o nm en t  w h e r e  th e y  w e r e  o n  a  m o r e  eq u a l  
fo o t in g  w ith  th e  a du lts  th a t th e y  en co u n te r e d  th an  th e y  p ro b ab ly  w o u ld  h a v e  b e e n  
in  a  s c h o o l.  T h e re fo r e , I fe lt  th a t th e y  w e r e  c om fo r ta b le  in  ta lk in g  to  m e  in  th e  
o n e  to  o n e  s itu a t io n  and  th a t th e y  g a v e  m e  d e ta ile d  a n sw er s  to  th e  q u e s t io n s  th a t I 
a sk ed .
I fo u n d  tha t th o s e  g ir ls  w h o  w er e  s tu d y in g  p h y s ic s  in  a  m ix e d  p ro g ram m e  w e r e  
c o n f id en t  in  th em se lv e s .  T h e y  w e r e  p r ep ar ed  to  s tu d y  a  su b je c t  b e c a u s e  th e y  
e n jo y e d  it, n o t  b e c a u se  th e y  s a w  it a s  le a d in g  in  a n y  p ar ticu lar  d ir e c t io n  o r  to  a n y  
par ticu lar  career . T h e y  w e r e  n o t  in f lu e n c e d  b y  w h a t  o th e r  p e o p le  th o u g h t  o f  th em  
and  n o t  w o rr ied  th a t th e y  w e r e  s tu d y in g  a  su b je c t  th a t o th er  p e o p le  m ig h t  s e e  a s  
b e in g  m a s cu lin e .
In  e x te n d in g  m y  r e se a r ch  fo r  th e  P hD  s tu d y  I w a s  in te r e s ted  to  s e e  i f  th is  p a ttern  
o f  p h y s ic s  s tu d y , e ith e r  a s  p art o f  a  s c ie n c e  A - le v e l  p r og ram m e  o r  a s  part o f  a  
m ix e d  p ro g ram m e , w a s  e v id e n t  in  y o u n g e r  g ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  
p h y s ic s  fo r  fu rther  study .
C a se  S tu d y  M e th o d o lo g y
A s  s ta ted  a b o v e , w h e n  I in it ia lly  sta r ted  o n  th is  r e se a r ch  p r o c e s s  I in ten d ed  t o  u s e  
a  tw o  c a se , c a se  s tu d y  app roach . A  c a se  s tu d y  ap p roa ch  se em ed  to  b e  th e  b e s t
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m e th o d o lo g ic a l fit  fo r  m y  in it ia l r e se a r ch  a im s . Y in  ( 2 0 0 9 )  d e f in e s  a  c a se  s tu d y  
as a n  in v e s t ig a t io n  o f  th e  h o w  and  th e  w h y  o f  a  c o n tem p ora ry  s e t  o f  e v en ts  
w ith in  its  r ea l l i f e  c o n te x t  u s in g  m u lt ip le  s o u r c e s  o f  e v id e n c e .  T h e  c a s e  is  th e  
s itu a t ion , in d iv id u a l, g r oup  o r  o r g a n isa t io n  th a t w e  are in te r e s ted  in  (R ob so n ,  
2 0 0 2 ) .
T here  are m an y  d if fe r en t  ty p e s  o f  c a s e  s tu d y . R o b s o n  ( 2 0 0 2 )  g iv e s  s ix  e x am p le s  
o f  th e  u su a l ty p e s  o f  c a se  s tu d y  th a t are u n d e rtak en  in  s o c ia l  s c ie n c e  re sea rch .
1. In d iv id u a l c a s e  s tu d y  -  a  d e ta ile d  a c co u n t  o f  o n e  p e r so n
2 . S e t  o f  in d iv id u a l c a se  s tu d ie s  -  a  sm a ll n um b er  o f  in d iv id u a l c a se  s tu d ie s  
w h er e  s om e  c om m o n  fe a tu re s  are s tu d ied
3 . C om m u n ity  s tu d y  -  s tu d y  o f  o n e  o r  m or e  lo c a l c om m u n it ie s
4 . S o c ia l g r ou p  s tu d y  -  d e s c r ib e s  and  a n a ly se s  r e la t io n sh ip s  and  a c t iv it ie s  o f  
g rou p s
5 . S tu d ie s  o f  o r g a n isa t io n s  an d  in s t itu t io n s  -  fo r  e x am p le  th e  s tu d y  o f  a  
s c h o o l ’s  b e s t  p r a c t ic e  in  a rea s  o f  th e  cu r r icu lum
6 . S tu d ie s  o f  e v e n ts , r o le  and  r e la t io n sh ip s  -  fo c u s in g  o n  a s p e c if ic  e v en t .
( p l  8 1 )
M y  in it ia l in t en t io n  w a s  to  carry  o u t  tw o  s tu d ie s  o f  th e  id e n t if ie d  s c h o o ls  ( ty p e  5  
fr om  th e  lis t  a b o v e )  lo o k in g  at h o w  th e y  en c o u r a g e d  m o re  g ir ls  to  s tu d y  A - le v e l  
p h y s ic s . O n ce  th e  r esea rch e r  h a s  d e c id e d  o n  th e  ty p e  o f  c a s e  s tu d y , th e y  n e e d  to  
b e  e x p lic it  a b o u t th e  p u rp o se  o f  th e  c a se  s tu d y . T h ere  are m an y  r e a so n s  fo r  
ca rry in g  ou t a  c a se  s tu d y  and  th e s e  c o u ld  b e  c la s s i f ie d  a s:-
1. In tr in s ic  -  s tu d y in g  th e  su b je c t  o f  th e  c a se  o u t  o f  p u re  in ter est
2 . In s trum en ta l -  to  p r o v id e  in s ig h t  in to  a  p articu lar  is su e  w h e r e  th e  a c tu a l  
c a se  is  o f  s e c o n d a r y  im p or tan c e
3 . E v a lu a t iv e  -  to  c h e ck  h o w  s om e th in g  ( fo r  e x am p le  an  in te r v en t io n )  is  
w o rk in g
4 . E x p lan a to ry  -  an  in -d ep th  in v e s t ig a t io n  o f  a  s p e c i f ic  is su e
5 . E x p lo ra to ry  -  f in d in g  o u t  m o re  ab ou t a  p e rp le x in g  is su e .
T h om a s , 2 0 1 1 ,  p 5 3
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I th e r e fo r e  c la s s  m y  c a s e  s tu d y  a s  a  c om b in a t io n  o f  an  e x p lo ra to ry  s tu d y  (I  w a s  
in te re sted  in  f in d in g  o u t  m o r e  ab ou t th e  c om p le x  is su e  o f  g ir ls ’ p r o g r e s s io n  o n to  
A - le v e l  p h y s ic s )  an d  an  e x p la n a to ry  o n e  (I  w a s  in te r e s ted  in  ca rry in g  o u t  an  in -  
d ep th  in v e s t ig a t io n  in to  th e  is su e ) .
M y  o r ig in a l in ten t io n  w a s  to  s e le c t  s c h o o ls  fo r  th e  tw o  c a se  s tu d ie s  a s  a  c r it ica l  
c a se  sam p le  (th a t is , o n e s  w h e r e  d e d u c t io n s  c a n  b e  m ad e  th a t i f  s om e th in g  
w o rk ed  a t th a t s c h o o l  th en  it w o u ld  w o rk  in  a ll  s c h o o ls )  (F ly v b e rg , 2 0 0 7 ) .  C a se  
s tu d ie s , a lth o u gh  th e y  c o n ta in  a  su b je c t  and  an  a n a ly t ic a l fram e , are n o t  g o o d  fo r  
g en e ra lis in g . T h e y  are g o o d  at g iv in g  a  r ich  p ic tu re  o f  th e  c a se  w ith in  th e  
b ou nd ar ie s  o f  th a t c a se . S e le c t in g  s c h o o ls  a s  c r it ic a l c a se s , h o w e v e r , w o u ld  a l lo w  
a  c er ta in  am oun t  o f  g e n e r a li sa t io n  to  tak e  p la c e . W h en  I a c tu a lly  v is i t e d  th e  
s c h o o ls , I r e a lis ed  th a t th e y  w e r e  a ty p ic a l ( s e e  b e lo w )  so  m ak in g  g e n e ra lisa t io n s  
w o u ld  b e  im p o s s ib le .
C a se  s tu d ie s  are n o t  a  m e th o d  in  th em se lv e s , b u t are m ad e  up  o f  a  v a r ie ty  o f  
m e th od s  th a t a ll in v e s t ig a te  a  g iv e n  e v en t . T h e se  m e th o d s  c a n  in c lu d e  in te r v iew s ,  
q u e s tio n n a ir es , l e s s o n  o b s e rv a t io n s , b a ck g ro un d  w r it ten  da ta  and  d is c u s s io n s  
w ith  te a ch e rs  and  s c h o o l  o f f ic ia l s . F o r  m y  c a se  s tu d ie s  I c h o s e  to  u s e  a  
q u e st io n n a ir e , sm a ll g r ou p  in te r v iew s , l e s s o n  o b se rv a t io n s  and  su p p or t in g  
w r itten  d a ta . A l l  r e sea rch  c o u ld  b e  c a lle d  c a s e  s tu d y  resea rch ; th e  d is t in c t io n  is  
th e  am oun t  o f  in fo rm a tio n  th a t is  g a th er ed  u s in g  a  v a r ie ty  o f  m e th o d s  and  
d iffe r en t  s o u r c e s  o f  da ta  and  h o w  that da ta  is  u s e d  to  lo o k  at r e la t io n sh ip s  and  
p r o c e s s e s  (G om m , H am m er s le y  and  F o ste r , 2 0 0 0 ) .
It w a s  a fter  I h ad  c om p le te d  th e  fir st round  o f  g roup  in t e r v iew s  and  h ad  fu rth er  
d is c u s s io n s  w ith  m y  c o n ta c ts  at b o th  th e  s c h o o ls  th a t it b e c am e  app aren t th a t  
ca rry in g  ou t  le s s o n  o b s e rv a t io n s  w o u ld  b e  an  is su e  fo r  o n e  o f  th e  s c h o o ls .  I h ad  
in c lu d e d  le s s o n  o b se rv a t io n s  a s  part o f  m y  c a s e  s tu d y  m e th o d o lo g y  a s  c a se  
s tu d ie s  in c lu d e  a v a r ie ty  o f  da ta  g a th er in g  t o o ls  u s e d  in  c o n ju n c t io n  to  g iv e  a n  
o v e ra ll  p ic tu r e  o f  w ha t is  h a p p en in g  in  th a t c a se . E a ch  m e th o d  is  u s e d  to  
tr ia n g u la te  da ta  fr om  a n o th e r  m e th od , so  g iv in g  v a lid it y  an d  r e l ia b ili t y  to  e a c h  
in d iv id u a l da ta  g a th er in g  m e th od . I a lso  r e a lis ed  th a t th e  da ta  fr om  m y  g ro up  
in t e r v iew s  w a s  g iv in g  m e  v e r y  r ich  d e sc r ip t io n s  a nd  th a t fo c u s in g  o n  th e  g r o up
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in te r v iew  da ta  w o u ld  b e  m o r e  v a lu a b le  th an  tr y in g  to  c o n t in u e  d ow n  th e  o r ig in a l  
ca se  s tu d y  r ou te  and  r isk  a lie n a t in g  o n e  o f  th e  s c h o o ls  b y  in s is t in g  o n  ca rry in g  
o u t  le s s o n  o b se rv a t io n s . T h e  s e c o n d  ite ra t io n  o f  m y  p ro je c t  th en  b e c am e  a  c a se  
s tu d y  th a t fo c u s e d  p r im a r ily  o n  th e  g roup  in te r v iew  da ta  w ith  su p p o r t in g  d a ta  
fr om  th e  q u e st io n n a ir e .
T h e  th ird  ite ra tion  o f  th e  p ro jec t  b e c am e  o n e  w h e r e  th e  fo c u s  m o v e d  a g a in  to  
in d iv id u a l n arra tiv e s . A s  d is c u s s e d  a b o v e , th is  ite r a t io n  c o u ld  s t il l  b e  c a lle d  c a se  
s tu d y  r e se a r ch  a s  it is  fo c u s in g  o n  a s e t  o f  in d iv id u a ls . I am  n o t  c a ll in g  th em  ca se  
s tu d ie s  b e c a u s e  I a g re e  w ith  G om m , H am m er s le y  and  F o s te r  tha t a  c a s e  s tu d y  
n e e d s  to  in c lu d e  in fo rm a tio n  c o l le c t e d  b y  a  v a r ie ty  o f  m e th o d s  and  fr om  m an y  
so u r c e s . T h e  th ree  so u r c e s  u s e d  h e r e  d o  n o t , in  m y  o p in io n , g iv e  a  b ro a d  e n o u g h  
p ic tu re  o f  th e  in d iv id u a ls  to  a llo w  th e  n arra tiv e s  to  s t i l l  b e  c la s s i f ie d  a s  c a s e  
s tu d ie s .
S c h o o l  S e le c tio n
P re v io u s  r e se a r ch  in  th e  area  o f  g ir ls ’ p r o g r e s s io n  o n to  p o s t  16  p h y s ic s  h a s  
s h o w n  th a t a h ig h  p e r c en ta g e  o f  A - le v e l  p h y s ic s  e n tr ie s  are  fr om  a  m in o r i ty  o f  
s c h o o ls  and  th a t th e s e  s c h o o ls  are p r ed om in a te ly  s in g le  s e x  and  s e le c t iv e  ( s e e  
M urph y  and  W h it e le g g , 2 0 0 6 a ) .  S in g le  s e x , s e le c t iv e  s c h o o ls  m ak e  up  o n ly  a  
sm a ll  p r o p o r t io n  o f  th e  to ta l o f  s e c o n d a ry  (p o s t  1 1 )  s c h o o ls  in  E n g la n d . T h e  
m a jo r ity  o f  s e c o n d a ry  s c h o o ls  in  E n g la n d  are n o n  s e le c t iv e ,  m ix e d  s e x  s c h o o ls  
th a t are  fu n d ed  b y  th e  g o v e rnm en t .
I d e c id e d  to  u s e  tw o  m ix e d  s e x ,  n o n  s e le c t iv e ,  g o v e rn m en t  fu n d ed  s c h o o ls  fo r  m y  
c a s e s . T h e se  ty p e s  o f  s c h o o l  are w h e r e  th e  m a jo r ity  o f  y o u n g  p e o p le  g a in  th e ir  
s e c o n d a ry  ed u ca tion . I c h o s e  1 1 -1 8  s c h o o ls  a s  th e s e  w o u ld  h a v e  s ix th  fo rm  
p r o v is io n  ( i .e . th e y  w o u ld  o ff e r  A - le v e l  p h y s ic s ) .  T h e  m a jo r ity  o f  p u p i ls  in  th e  
s ix th  fo rm  o f  a n  1 1 -1 8  s c h o o l  w i l l  h a v e  p r o g r e s s ed  in to  th a t s ix th  fo rm  in te rn a lly  
( i .e .  th e y  w i l l  h a v e  a tten d ed  th e  sam e  s c h o o l  p re  16  and  h a v e  ta k en  th e ir  G C SE  
ex am in a t io n s  at that s c h o o l) . I s e le c te d  s c h o o ls  w h e r e  a  h ig h  n um b er  o f  th e ir
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G C SE  p u p ils  p r o g r e s s ed  o n to  A - le v e ls  s in c e  th e s e  w e r e  s c h o o ls  w h e r e , I 
co n je c tu r ed , th ere  w a s  a lr ea d y  a  w h o le  s c h o o l  e th o s  en co u ra g in g  th e  s tu d y  o f  
su b je c ts  to  A - le v e l  (H am p d en -T h om p so n , L u b b en  and  B en n e tt ,  2 0 1 1 ) .  H ow e v e r ,  
I n o t  o n ly  w a n te d  to  c h o o s e  s c h o o ls  th a t h ad  a  g o o d  o v e ra ll  p r o g r e s s io n  o n to  A -  
l e v e l  p h y s ic s  b u t o n e s  w h e r e  th er e  w a s  a  h is to r y  o f  a b o v e  a v e ra g e  (1 9% )  
r ep r e sen ta t ion  o f  g ir ls  in  th e ir  A - le v e l  p h y s ic s  c la s s e s .
T h e  N a tio n a l S tr a te g ie s 13 da ta  m an a g e r  a g r e ed  to  g iv e  m e  a c c e s s  to  s om e  o f  th e ir  
da ta  o n  s c h o o ls  tha t th e y  h ad  id e n t if ie d  a s  h a v in g  a  h ig h e r  th an  a v e ra g e  
p r o g r e s s io n  ra te  o n to  A - le v e l  p h y s ic s  in  2 0 0 9 . 1 w a s  n o t  a llo w e d  a c c e s s  to  th e  
data  o n  a ll s c h o o ls  th ro u ghou t  th e  c o u n tr y  so  c h o s e  n in e  d if fe ren t g e o g ra p h ic  
areas. T h e se  areas  w e r e  b a se d  o n  m y  h om e  and  th a t o f  fr iend s  and  fa m ily  and  
in c lu d e d  a ll  th e  s c h o o ls  w ith in  a  2 0  m ile  r ad iu s  o f  th e  h om e s  that w e r e  in c lu d e d  
in  th e  N a t io n a l S tr a te g ie s  d a ta . T h e se  tw o  f ilter s  r e su lte d  in  a  l is t  o f  1 5 2  p o s s ib le  
sc h o o ls .
F u rther  a n a ly s is  o f  th e  da ta  fo r  th e s e  1 5 2  s c h o o ls  s h o w ed  th a t 9 4  o f  th e s e  s c h o o ls  
had  le s s  th an  10  p u p ils  e n te r ed  fo r  A - le v e l  p h y s ic s .  I d id  n o t  h a v e  th e  d a ta  fo r  th e  
o v e ra ll  s iz e  o f  th e se  s c h o o l  s ix th  fo rm s , b u t d u e  to  th e  sm a ll n um b ers  in  th e  A -  
l e v e l  p h y s ic s  c o h o r t  I fe lt  th a t th e s e  s c h o o ls  an d  th e ir  A - le v e l  p h y s ic s  c o h o r ts  
c o u ld  b e  to o  sm a ll to  o ff e r  m e  a  la rge  e n o u g h  c o h o r t  o f  p u p ils  in  y e a r s  9  and  10  
fo r  m e  to  s e le c t  g ir ls  to  p a rtic ip a te  in  th e  g r ou p  in te r v iew s . I th e re fo r e  r e je c ted  
th e s e  9 4  s c h o o ls .
I th en  lo o k e d  m ore  c lo s e ly  at th e  r em a in in g  5 8  s c h o o ls . T h e  N a tio n a l S tr a te g ie s  
da ta  filte r  fo r  g o o d  p ro g r e s s io n  o n ly  fo c u s e d  o n  o v e ra ll  A - le v e l  p h y s ic s  
p ro g r e s s io n , n o t  ju s t  fo r  g ir ls . S in c e  I w a s  in te r e s ted  in  s c h o o ls  w ith  a  h ig h e r  th a n  
a v e ra g e  (1 9% ) A - le v e l  p h y s ic s  r ep re sen ta t ion  fo r  g ir ls , I th en  e lim in a te d  th o s e  
s c h o o ls  w h ic h  d id  n o t  m e e t  th is  c r iter ion . I w a s  le f t  w ith  16  s c h o o ls .  I c o n ta c te d  
a ll  16  s c h o o ls  b y  le t te r  and  o n e  s c h o o l,  B r ow n in g  S c h o o l14, r ep lied  th a t th e y  
w o u ld  b e  w i l l in g  to  w o rk  w ith  m e  o n  th is  r e sea rch .
13 T h e  N a tio n a l S t r a te g ie s  w e r e  a  g o v e r nm en t  fu n d ed  b o d y  w h o  lo o k e d  a t  s p e c i f ic  s u b je c ts  to  
in c r e a se  a c h ie v em en t  in  th em .
14 B r o w n in g  S c h o o l  i s  a  p s e u d o n ym .
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T he  s e c o n d  s c h o o l,  H in to n  S c h o o l15, th a t I w o r k e d  w ith  is  o u t s id e  th e  2 0  m ile  
f i lte r  a p p lied  to  th e  N a t io n a l  S tr a te g ie s  da ta  so  d id  n o t  app ear  o n  th a t data . 
H ow e v e r , th is  s c h o o l  is  w ith in  a  o n e  h o u r  d r iv e  fr om  m y  h om e  so  is  a c c e s s ib le .  
O ne  o f  th e  p h y s ic s  te a ch e r s  fr om  th is  s c h o o l,  a  le a d  p ra c tit ion e r16 fo r  s c ie n c e  at 
th e  t im e , a tten d ed  a  c o u r se  at th e  S c ie n c e  L ea rn in g  C en tre  Y o rk sh ir e  a nd  th e
1 7
H um ber  lo o k in g  at g ir ls ’ p a r t ic ip a t io n  in  p h y s ic s .  I a p p ro ach ed  th is  te a ch e r  at 
o n e  o f  th e  c o u r se  s e s s io n s  s in c e  h er  s c h o o l  m e t  m y  s e le c t io n  cr iter ia  a nd  sh e  
ex p r e s s ed  an  in ter est  in  m y  r esea rch . T h is  m ean t  th a t I n o w  h ad  tw o  s c h o o ls  th a t  
w ere  w i l l in g  to  ta k e  part in  th e  re sea rch .
It w a s  w h e n  I v is it e d  b o th  th e  s c h o o ls  th a t I fou n d  th a t th e y  w e r e  a ty p ic a l. 
A lth o u g h  th e y  w e r e  b o th  m ix e d  s e x ,  n o n  s e le c t iv e , g o v e rnm en t  fu n d ed  s c h o o ls  
th e y  b o th  h ad  a  h ig h e r  th a n  a v e ra g e  s c h o o l  p o p u la t io n  o f  W h ite  s tu d en ts  an d  a  
lo w e r  than  a v e ra g e  n um b er  o f  s tu d en ts  w h o  w e r e  e l ig ib le  fo r  free  s c h o o l  m e a ls  
(an  in d ic a t io n  o f  s o c io e c o n om ic  b a ck g ro u n d )  ( fo r  fu l l  d a ta  s e e  C hap ter  5 ). T h is  
m ea n s  th a t th e  s c h o o ls  are c om p ara b le  to  e a ch  o th er  bu t n o t  w ith  a ll o th er  
s c h o o ls  in  E n g lan d .
Q u e s tio n n a ir e
T h e  in it ia l r e se a r ch  to o l  w a s  a q u es t io n n a ir e  ( s e e  a p p en d ic e s  1 and  2 ) .  It w a s  
d e s ig n e d  to  b e  u s e d  to  f in d  o u t  s om e  b a s ic  in fo rm a tio n  a b ou t a ll th o s e  y e a r  9  and  
10  g ir ls  w h o  h ad  th e  p r e d ic te d  a tta inm en t to  a llo w  th em  to  p ro g r es s  to  s tu d y  
p h y s ic s  at A - le v e l.
T h e  in it ia l in t en t io n  o f  th e  q u es t io n n a ir e  w a s  to  s e le c t  g ir ls  to  p a rtic ip a te  in  th e  
g rou p  in te r v iew s  ( s e e  b e lo w )  b y  a sk in g  ju s t  a  f e w  q u e s t io n s  a bo u t fu tu re  su b je c t  
c h o ic e s  and  th e  r ea so n s  fo r  th o s e  c h o ic e s . O n  r e f le c t io n  a dd itio n a l q u e s t io n s  
w e re  a dd ed  to  it so  th a t da ta  c o u ld  a lso  b e  g a th er ed  a b ou t im p re s s io n s  o f  t e a c h in g
15 H in to n  S c h o o l is  a  p se u d o n ym .
16 T h is  t e a ch e r  h a d  r e sp o n s ib il it y  t o  w o r k  w ith  h e r  c o l le a g u e s  to  im p r o v e  th e  q u a lit y  o f  le a r n in g  
a n d  t e a c h in g  in  s c ie n c e .
17 T h is  c en tr e  is  b a se d  w ith in  th e  u n iv e r s it y  o f  s tu d y .
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and  te a ch e r s , h o w  p u p ils  fe lt  a b ou t p h y s ic s  a nd  a b o u t p h y s ic s  s e l f  e f f ic a c y . T h e  
a n sw er s  to  th e s e  q u e s t io n s  w e r e  u s e d  to  support th e  s e le c t io n  o f  in te r v iew  
pa r tic ip a n ts  ( s e e  C hap ter  6 ) .
T h e  q u es t io n n a ir e  w a s  is su e d  to  a ll Y ea r  9  and  Y ea r  10  p u p ils  (b o th  g ir ls  a n d  
b o y s ) ,  a t b o th  s c h o o ls , w h o  w e r e  p r ed ic ted  to  b e  ab le  to  g a in  a t le a s t  a  g r ad e  C  
fo r  G C SE  S c ie n c e  o r  G C SE  P h y s ic s . It is  th e s e  p u p ils  w h o  are a s sum ed  to  h a v e  
th e  a c a d em ic  a tta inm en t n e e d e d  to  s tu d y  A S  and  A - le v e l  p h y s ic s . T h is  w a s  d o n e  
b e c a u s e  th e  te a ch e r  c o n ta c ts  at b o th  s c h o o ls  a sk e d  th a t th e  q u es t io n n a ir e  b e  g iv e n  
to  a ll m em b er s  o f  a  c la s s  a s  th is  w o u ld  b e  e a s ie r  fo r  th e  tea ch e r s  to  adm in ister .  
T h is  n o w  m ean t  th a t I h ad  q u es t io n n a ir e  d a ta  fo r  b o th  g ir ls  a nd  b o y s  a nd  s o  I w a s  
a b le  to  carry  ou t  a  sm a ll s c a le  c om p a ra t iv e  d e sc r ip t iv e  s ta t is t ica l a n a ly s is  ( s e e  
C hap ter  5 ).
T h e  f in a l q u es t io n n a ir e  h ad  f iv e  g r o u p in g s  o f  q u e s t io n s  -  q u e s t io n s  a b o u t fu tu re  
su b je c t  c h o ic e s ,  a bo u t a tt itu d es  to  s c ie n c e /p h y s ic s  le s s o n s  ( s e e  b e lo w ) ,  o n  
o p in io n s  o n  s c ie n c e /p h y s ic s  te a ch e rs , a b ou t h o w  th e y  fe lt  a b ou t p h y s ic s  a n d  th e ir  
p h y s ic s  s e l f  e f f ic a c y  and  f in a lly  s om e  standard  q u e s t io n s  a b ou t s o c io - e c o n om ic  
b a ck g ro u n d  and  e th n ic ity  a s  w e l l  a s  a sk in g  i f  th e  r e sp o n d en t  w ou ld  b e  in te r e s ted  
in  p a r t ic ip a t in g  in  th e  in te r v iew s . T h ere  w e r e  a  m ix tu re  o f  o p e n  and  c lo s e d  
q u e s t io n s  and  q u e s t io n s  w h e r e  th e  a n sw er  w a s  a  3 p o in t  L ik er t s c a le . A  L ik e r t  
s c a le  is  a  r e c o g n is e d  fo rm a t w h e r e  r e sp o n d en ts  in d ic a te  th e ir  le v e l  o f  a g r e em en t  
o r  d isa g r e em en t  w ith  a  s ta tem en t b y  c h o o s in g  from  a  s e t  o f  c a te g o r ie s  (A ld r id g e  
and  L e v in e ,  2 0 0 1 ) .  O ften , a  f iv e  p o in t  s c a le  is  u s e d  b y  h a v in g  b o th  s t r o n g ly  a g r e e  
and  a g r e e  a s  w e l l  a s  s tr o n g ly  d is a g r e e  a nd  d isa g r e e . H ow e v e r , in  m a n y  r ep o r ts  o f  
q u es t io n n a ir e s , th e  s tr o n g ly  a g r ee  and  a g r e e  (an d  s tr o n g ly  d is a g r e e  and  d is a g r e e )  
ca te g o r ie s  are r ep or ted  to g e th e r  (p e r so n a l o b s e rv a t io n s ) . In  m y  d e s ig n ,  I o n ly  
o ffe r ed  th ree  c h o ic e s  o f  a n sw er s  s in c e  th e  o v e ra l l  p u rp o se  o f  th e  q u e s tio n n a ir e  
w a s  to  s e le c t  g roup  in te r v ie w e e s  and  to  o ff e r  a  b ro ad  p ic tu r e  o f  v ie w s  o n  
s c ie n c e /p h y s ic s  te a c h in g  and  te a ch er s  and  p h y s ic s  in  g en e ra l. In  s e c t io n  tw o  th e  
q u e s t io n  from  th e  U PM A P  q u es t io n n a ire  w a s  c h a n g e d  fr om  a  f iv e  p o in t  L ik er t  
s c a le  to  a  3 p o in t  L ik er t s c a le  fo r  th e  a n sw er s . A n o th e r  r e a s o n  fo r  ch a n g in g  th e  
U PM A P  q u e s t io n s  fr om  a f iv e  p o in t  to  a  th re e  p o in t  L ik er t s c a le  w a s  so  th a t th e y  
h ad  th e  sam e  n um ber  o f  c h o ic e s  a s  th e  q u e s t io n s  fr om  B en n e tt  and  H o g a r th ’s
( 2 0 0 9 )  s tu d y  u s e d  in  s e c t io n  th ree; i .e . a ll q u e s t io n s  in  th e  q u es t io n n a ir e  h ad  the  
sam e  n um ber  o f  r e sp o n se s .
A sk in g  ab o u t  th e  lu ll  r a n g e  o f  fu tu re  su b je c t  c h o ic e s ,  n o t  ju s t  w h e th e r  th e  
r e sp o n d en ts  w e r e  g o in g  to  c h o o s e  p h y s ic s  o r  n o t , w a s  in c lu d ed  so  th a t I c o u ld  
c h o o s e  th e  g r o u p s  fo r  th e  in te r v iew s  ( s e e  b e lo w ) .  I w a s  a ls o  in te r e s ted  to  f in d  o u t  
w ha t  r an ge  o f  su b je c ts  p u p ils  w e r e  th in k in g  o f  c h o o s in g  to  s e e  i f  th e  trad ition a l  
m ix  (e ith e r  a ll  s c ie n c e s  o r  a ll h um an it ie s )  w a s  s t il l  b e in g  c h o s e n  o r  w h e th e r  m o re  
p u p ils  w e r e  th in k in g  o f  ta k in g  a  w id e r  m ix  o f  su b je c ts  p o s t  16 .
T h e  s e c o n d  s e c t io n  a sk ed  a b o u t s c ie n c e  and /o r  p h y s ic s  at s ch o o l. T h e  y ea r  9  
qu es t io n n a ir e  a sk e d  ab o u t  s c ie n c e  w h e r ea s  th e  y e a r  10  q u es t io n n a ir e  a sk e d  ab ou t  
p h y s ic s .  T h is  d if fe r en t ia t io n  b e tw e e n  th e  y ea r s  w a s  in tr o d u c ed  b e c a u s e  b o th  
s c h o o ls  to ld  m e  th a t th e y  d id  n o t  sep a ra te  o u t th e  th ree  s c ie n c e s  in  y e a r  9  and  th a t  
m an y  p u p ils  m ig h t  n o t  b e  a b le  to  d is t in g u ish  b e tw e e n  th e  su b je c ts . In  y e a r  10 ,  
b o th  s c h o o ls  tau gh t  th e  s c ie n c e s  in  sep a ra te  c la s s e s  so  a sk in g  s p e c i f ic a l ly  a b o u t  
p h y s ic s  w a s  n o t  an  is su e . T h is  s e c t io n  o f  q u es t io n s  w a s  d ir e c t ly  b a s e d  o n  
q u e s t io n s  fr om  th e  U PM A P  (2 0 0 8 )  P h y s ic s  Y ea r  8 q u es t io n n a ir e . B la lo c k  e t  al.
( 2 0 0 8 )  in  th e ir  r e v ie w  o f  in s trum en ts  u s e d  fo r  m ea su r in g  a tt itu d es  tow a rd s  
s c ie n c e  fo u n d  th a t m an y  r ese a r ch e r s  p r e fe rr ed  to  r e in v en t th e  w h e e l  ra th er  th an  
u s e  e x is t in g  in s trum en ts  and  th a t th is  r e su lted  in  m an y  in s trum en ts  n o t  
d em on str a t in g  g o o d  v a lid it y  o r  r e lia b ili ty  s in c e  th e y  h ad  n o t  b e e n  r ig o r o u s ly  p r e  
te s te d  (B ab b ie , 1 9 9 0 ) .  S in c e  th e  U PM A P  r e se a rch e rs  h ad  r ep o r ted  th a t th e y  h ad  
te s te d  th e ir  q u es t io n n a ir e , I b e l ie v e d  th a t u s in g  o n e  o f  th e ir  q u e s t io n s  w o u ld  a dd  
to  th e  v a lid it y  a n d  r e l ia b ili ty  o f  m y  in s trum en t. It a lso  m ean t  tha t in  m y  a n a ly s is  
o f  th e  da ta  I c o u ld  d ir e c t ly  c om pa re  m y  r e su lts  to  th o se  g a th er ed  in  th e  U PM A P  
r esea rch . I a sk ed  q u e s t io n s  a b o u t  s c ie n c e  a nd  p h y s ic s  le s s o n s  so  th a t I c o u ld  
r e la te  m y  f in d in g s  to  th e  litera tu re  ab ou t a tt itu d es  to  s c ie n c e .  T h is  litera tu re  
fo u n d  th a t, in  g en e ra l, p u p i ls  d id  n o t  e n jo y  s c h o o l  s c ie n c e  a s  m u ch  a s  o th er  
su b je c ts .
S e c t io n  th ree  a sk ed  a b o u t  s c ie n c e  an d /o r  p h y s ic s  te a ch e rs . T h is  q u e s t io n  w a s  
ta k en  d ir e c t ly  fr om  th e  s tu d y  o f  B en n e tt  and  H o ga r th  ( 2 0 0 9 )  d is c u s s e d  in  
C hap ter  2 , w ith  n o  a lter a t io n s . A g a in ,  u s in g  a  q u e s t io n  from  a  p r e v io u s ly  t e s t e d
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in s trum en t in c r ea sed  th e  v a lid it y  and  r e l ia b ili ty  o f  m y  in strum en t. T h is  q u e s t io n  
fo c u s e d  o n  th e  s tu d en ts ’ a tt itu d es  to  te a ch er s  and  te a c h in g  and  th e  in te re st  th e  
te a ch e r s  fo s te r e d  in  s c ie n c e  o r  p h y s ic s . It h a s  b e e n  r ep o r ted  in  th e  litera tu re  th a t  
te a ch e rs  p la y  a  m a jo r  part in  in f lu e n c in g  fu tu re  su b jec t c h o ic e . B en n e tt  and  
H oga r th  rep ort th a t th e  a g r eem en t  w ith  th is  s ta tem en t  d e c r ea se s  a s  s tu d en ts  g e t  
o ld e r . I w an te d  to  s e e  i f  p u p i ls  at th e  s c h o o ls  in  th is  r ese a r ch  fo l lo w e d  th is  
pa ttern .
T h e  fou rth  s e c t io n  a sk ed  r e sp o n d en ts  to  c h o o s e  w o rd s  th a t d e s c r ib ed  h o w  th e y  
f e lt  a b ou t p h y s ic s  and  to  w r ite  a  s en ten c e  d e sc r ib in g  a  ‘p h y s ic s  ty p e  o f  p e r s o n ’ . 
T w o  s e l f  e f f ic a c y  q u e s t io n s , b a s ed  o n  q u e s t io n s  fr om  a standard  s e l f  e f f i c a c y  
qu e st io n n a ir e  (S ch w a rz e r  and  J e ru sa lem , 1 9 7 9 )  w e r e  a ls o  a sk ed . T h is  g r o u p  o f  
q u e s t io n s  w a s  a sk ed  to  s e e  i f  p h y s ic s  s e l f  e f f ic a c y  c o u ld  b e  lin k ed  t o  fu ture  
p h y s ic s  c h o ic e  and  to  s e e  i f  th e  g ir ls  h e ld  s te r e o ty p ic a l  v ie w s  o f  w h a t  a  p h y s ic s  
ty p e  o f  p e r so n  is .
T h e  f in a l s e c t io n  o f  th e  q u es t io n n a ir e  a sk ed  fo r  data  o n  g end e r , e th n ic ity  an d  
s o c io e c o n om ic  s tan d in g  o f  b o th  p a ren ts /g ua rd ian s  i f  k n ow n . A t  th e  en d  o f  th e  
qu es t io n n a ir e , r e sp o n d en ts  w e r e  a sk ed  to  t ic k  a s  to  w h e th e r  th e y  w o u ld  b e  
in te r e s ted  and  w i l l in g  to  tak e  part in  th e  g r ou p  in te r v iew s .
D a ta  fr om  th e  q u es t io n n a ir e  w a s  a n a ly s ed  u s in g  S P S S . A  c o d e  b o o k  (s e e  
a p p en d ix  3 )  w a s  d e v e lo p e d  to  a llo w  inpu t o f  th e  d a ta  from  a ll th e  q u e s t io n n a ir e s  
(b o th  g ir ls  a nd  b o y s ) .  T h e  o p e n  en d ed  q u e s t io n s  w e r e  th em a tic a lly  c o d ed .  
D e sc r ip t iv e  s ta t is t ic a l a n a ly s is  w a s  p e r fo rm ed  o n  th e  d a ta  ( s e e  C hap ter  5 ) . U s in g  
d e sc r ip t iv e  s ta t is t ic s  a l lo w e d  m e  to  in v e s t ig a te  r e la t io n sh ip s  b e tw e e n  b o y s  and  
g ir ls  at b o th  s c h o o ls  a nd  fo r  b o th  y e ar  g r o u p s  and  to  in v e s t ig a te  s im ila r it ie s  and  
d if fe r e n c e s  b e tw e e n  th o s e  b o y s  and  g ir ls  w h o  w er e  th in k in g  o f  and  n o t  th in k in g  
o f  c h o o s in g  to  s tu d y  p h y s ic s  (d is c u s s e d  fu rther  in  C hap ter  5 ).
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L e s s o n  O b s e r v a t io n s
O b se rv a t io n  is  a  m e th o d  th a t a llo w s  r esea rch e rs  to  o b s e rv e  a nd  r e c o rd  p e o p le ’s 
b eh av io u r , a c t io n  and  in ter ac tion s  w ith in  a  g iv e n  se tt in g  (H enn in k , H u tte r  and  
B a ile y ,  2 0 1 1 ) .  D u r in g  an  o b se rv a t io n  th e  o b s e rv e r  w i l l  w a tc h  w ha t  p e o p le  d o ,  
l i s te n  to  w h a t  t h e y  s a y  and  h o w  th e y  sa y  it and  o b se rv e  h o w  p e o p le  in ter ac t w ith  
o n e  an o th er . In  an  o b s e rv a t io n  th e  re sea rch e r  m a y  o b s e rv e  fr om  th e  p o s i t io n  o f  
‘c om p le te  p a r t ic ip a t io n ’ o r  fr om  ‘c om p le te  in v is ib i l i t y ’ o r  fr om  s om ew h er e  
b e tw e e n  th e  tw o  d ep en d in g  o n  th e  o b se rv a t io n s  th e y  w an t  to  m ak e  and  th e ir  
in v o lv em en t  w ith  th e  p e o p le  b e in g  o b se rv ed .
A s  part o f  th e  o r ig in a l c a s e  s tu d y  p ro p o sa l, I w an ted  to  o b s e rv e  g ir ls  in  th e ir  
p h y s ic s  o r  o th er  s c ie n c e  su b jec t  le s s o n s . M y  in te re st  w a s  in  h o w  th e  g ir ls  
in te ra c ted  w ith  e a c h  o th er  ( fo r  e x am p le , i f  th e y  w o rk ed  in  sm a l l g r o u p s , d id  th e y  
w o rk  in  g r o u p s  th e y  c h o s e  th em se lv e s  o r  in  g r o u p s  a llo c a te d  b y  th e  te a ch e rs ;  d id  
th e y  w o r k  in  s in g le  s e x  o r  m ix e d  g ro u p s  and  w h a t  r o le s  d id  th e y  tak e  o n  in  th o s e  
g ro u p s );  h o w  th e y  p a r tic ip a ted  in  th e  c la s s  ( fo r  e x am p le , w e r e  th e y  w i l l in g  to  a sk  
and  a n sw er  q u e s tion ); and  h o w  th e  te a ch e r  in ter a c ted  w ith  g ir ls  ( fo r  e x am p le , d id  
th e  te a ch e r  fo c u s  o n  b o y s  o r  g ir ls  and  d id  th e  tea ch e r  a sk  th e  sam e  sort o f  
q u e s t io n s  to  b o th  b o y s  and  g ir ls ) . F o r  th e s e  o b se rv a t io n s  I w o u ld  n o t  fo c u s  o n  
g ir ls  w h o  w e r e  part o f  m y  in t e r v iew  g ro u p s  bu t a ll g ir ls  in  th e  c la s sr o om .  
O b se rv a t io n s  w o u ld  n o t  b e  c om p le te ly  in v is ib le  a s  th e  g ir ls  (an d  b o y s )  w o u ld  b e  
aw are  th a t I w a s  in  th e  c la s sr o om , bu t th e y  w o u ld  n o t  b e  aw ar e  o f  w h a t  I w a s  
o b s e rv in g  o r  w h o  I w a s  o b s e rv in g  and  I w o u ld  n o t  in tera c t w ith  th em  u n le s s  
a sk ed  to  d o  so . T h e  te a ch er s  w o u ld  b e  aw ar e  th a t I w a s  in te r e s ted  in  g ir ls  an d  
p h y s ic s  b u t n o t  th e  s p e c i f ic s  o f  w h a t  I w a s  o b s e rv in g  in  th e ir  c la s s r o om . I h ad  
m ad e  th e  te a ch e rs  aw are  th a t I w a s  n o t  o b se rv in g  to  a s s e s s  th e ir  te a c h in g  and  th a t  
th e  fo c u s  w a s  o n  th e  g ir ls  n o t  th em  ( s e e  a p p en d ix  1 2 ).
I w a s  a b le  to  carry  o u t  o b se rv a t io n s  in  o n ly  o n e  o f  m y  tw o  s ch o o ls . O n  b o th  
o c c a s io n s  th a t I o b s e rv e d  le s s o n s  ( s e e  t im e l in e  in  a p p en d ix  1 4 )  I w a s  g iv e n  a  lis t  
o f  le s s o n s  th a t I w a s  w e lc o m e  to  o b s e rv e  and  w a s  fr e e  to  c h o o s e  th e  o n e s  I 
w a n te d  to  s e e . T h e  lis t  w a s  c h o s e n  b y  th e  h ea d  o f  s c ie n c e  and  in c lu d e d  b o th
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p h y s ic s  and  s c ie n c e  le s s o n s  fo r  y ea rs  9  and  a b o v e  and  fo r  a n um ber  o f  d if fe r en t  
te a ch e rs . In  a ll o f  th e  le s s o n s  I o b s e rv ed , th e  te a ch e r  w e lc o m e d  m e  in to  th e  c la s s .  
D u r in g  th e  le s s o n s  I m ad e  n o te s  o f  m y  o b s e rv a t io n s  (b a sed  o n  th e  lis t  a b o v e )  and  
at th e  en d  o f  th e  le s s o n  w r o te  d ow n  m y  o v e ra ll  im p re s s io n  o f  th e  le s s o n  
in c lu d in g  h o w  th e  g ir ls  in ter a c ted  w ith  e a c h  o th er , w ith  th e  b o y s  in  th e  c la s s ,  
w ith  th e  te a ch e r  and  ab ou t th e ir  p a r t ic ip a t io n  in  th e  a c t iv it ie s  und ertak en .
I n te r v ie w s
F o l lo w in g  o n  fr om  th e  q u e st io n n a ir e  I ca rr ied  ou t  sm a ll, s em i-s tru c tu r ed  g roup  
in te r v iew s . I o r ig in a lly  p la n n e d  to  u s e  th ree  round s  o f  g r ou p  in te r v iew s  a s  m y  
m a in  da ta  g a th er in g  t o o l  fo r  th e  c a s e  s tu d ie s . T h e  fir st o f  th e s e  g r ou p  in te r v iew s  
w a s  u s e d  to  ta lk  to  th e  c h o s e n  g ir ls  a b ou t th e ir  su b je c t  c h o ic e s  and  w h a t  
in f lu e n c e d  th em  to  m ak e  th o s e  c h o ic e s  ( s e e  a p p en d ix  6  fo r  in te r v iew  s c h e d u le s  
and  C hap ter  6  fo r  m o r e  d e ta ils  a b ou t  th e  in te r v iew  p r o c e s s ) .  T h e  s e c o n d  r o un d  o f  
in t e r v iew s  fo c u s e d  o n  te a c h in g  and  te a ch e r s  in  b o th  p h y s ic s  le s s o n s  and  th e  g ir l s ’ 
fa v o u r ite  le s s o n s  and  th e  th ird  r ou nd  o f  in t e r v iew s  o n  id e n t ity  and  s e l f  e f f i c a c y  
and  th e  n a tu re  o f  p h y s ic s .
A c t iv e  in t e r v ie w in g
A  sem i-s tru c tu r ed  in t e r v iew  c a n  b e  u s e d  to  o b ta in  d e sc r ip t io n s  o f  th e  l if e  w o r ld  
o f  an  in te r v iew ee  w ith  r e sp e c t  to  in terp re tin g  th e  m e an in g  o f  th e  d e s c r ib ed  
p h en om en a  (K v a le ,  1 9 9 6 ) .  In te r v iew in g  is  n o t  n o w  s e e n  a s  a n  in te r v iew er  
‘m in in g ’ a n  in t e r v iew e e ’s k n o w le d g e  w ith o u t  a n y  in ter ac tion . H o ls t e in  and  
G ub r ium  ( 1 9 9 5 )  p r e sen t  th e  c a se  fo r  th e  a c t iv e  in te r v iew . T h e y  say :
B o th  p a r tie s  are n e c e s s a r i ly  and  u n a v o id a b ly  a c t iv e . E a ch  is  in v o lv e d  in  
m ean in g -m a k in g  w o rk . M ea n in g  is  n o t  m e r e ly  e lic it e d  b y  ap t q u e s t io n in g  
n or  s im p ly  tr an spor ted  th ro u gh  r e sp o n d en t  r ep lie s  -  it is  a c t iv e ly  and  
c om m u n ic a t iv e ly  a s s em b le d  in  th e  in te r v iew  en co un te r . R e sp o n d e n ts  are
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n o t  s o  m u ch  r ep o s ito r ie s  o f  k n ow le d g e  a s  th e y  are c on s tru c to rs  o f  
k n ow le d g e  in  c o l la b o ra t io n  w ith  in te r v iew er s .
H o ls te in  and  G ub rium , 1 9 9 5 , p i 7
O p p on en ts  o f  th is  id e a  o f  in te r a c t io n  b e tw e e n  th e  in te r v iew er  and  in te r v iew ee  
c ite  th a t th is  a c t iv e  a p p roa ch  to  in te r v iew in g  c a n  in tr o d u c e  b ia s  in to  th e  
r e sp o n se s  and  da ta  g a th ered . H o ls t e in  and  G ub r ium  cou n tera c t  th is  b y  sa y in g :
T h e  a c t iv e  a p p roa ch  to  in te r v iew in g  m ig h t  s e em  to  in v ite  u n a c c e p ta b le  
fo rm s  o f  b ia s . T h is  c r i t ic ism  o n ly  h o ld s , h ow e v e r , i f  o n e  a s su m e s  a  v a s t ly  
r e s tr ic ted  v ie w  o f  in terp r e tiv e  p ra c tic e . B ia s  is  a  m ea n in g fu l c o n c e p t  o n ly  
i f  th e  in te r v iew ee  is  s e e n  to  p o s s e s s  p r e fo rm ed , pu re  in fo rm a tio n . B u t  i f  
th e  in te r v iew  r e s p o n se s  are s e e n  a s  p ro du c ts  o f  in terp re tiv e  p ra c t ic e , th e y  
are n e ith er  p r e fo rm ed  n o r  pure .
H o ls te in  and  G ub rium , 1 9 9 5 , p i 8
R a p le y  ( 2 0 0 7 )  p u ts  it m o r e  su c c in c t ly :
In te r v iew er s  sh o u ld  n o t  w o r ry  ab ou t w h e th e r  q u es t io n s  are to o  le a d in g  -  
t h e y  sh o u ld  ju s t  g e t  o n  w ith  it.
R ap le y , 2 0 0 7 ,  p i 6
It w a s  im portan t, th e re fo r e , th a t I w a s  aw a re  o f  m y  part in  th e s e  g roup  
in te r v iew s . N o t  o n ly  w a s  I th e  p e r so n  a sk in g  th e  q u e s t io n s , b u t I w a s  in ter a c t in g  
w ith  th e  r e sp o n se s  th a t th e  in te r v iew ee s  g a v e  and  tr y in g  to  d e v e lo p  th e s e  
r e sp o n se s  b y  a sk in g  further  q u e s t io n s . M y  p o s i t io n  as a n  in te r v iew er  n e e d e d  to  
b e  th o u gh t  ab ou t at a ll t im e s .
S em i-s tru c tu r ed  in te r v iew s  c a n  b e  carr ied  o u t  a s  o n e -o n e  o r  in  sm a ll g r o u p s . I 
c h o s e  to  u s e  sm a ll g r ou p  in t e r v iew s  ra th er  th a t o n e -o n e  in t e r v iew s  fo r  a  n um b er  
o f  r e a so n s . G roup  in te r v iew s  are  p o ly p h o n ic  in  nature; th e y  a llo w  fo r  a  b roa d e r  
sp ec trum  o f  r e sp o n d en ts  o p in io n s  th an  o n e -o n e  in te r v iew s  (F r ey  and  F on tan a ,  
1 9 9 1 ) .T h e  g ro u p s  fo rm ed  h ere  w e r e  n o t  o f  u n k n ow n  p e o p le  bu t w e r e  o f  g r o u p s  
w h e r e , i f  n o t  fr iend s , th en  e a c h  g rou p  m em b er  w o u ld  at le a s t  k n ow  th e  o th er s .
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T h is  a l lo w e d  th e  in te r v iew s  to  b e  m o r e  d is c u s s io n  b a s ed  th an  ju s t  q u e s t io n  and  
a n sw er  (B oh n sa c k ,  2 0 0 4 ) .  W o rk in g  in  g ro u p s  rather th an  o n e -o n e  m e an s  th a t  
th ere  is  n o t  a s  m u ch  p r e ssu r e  o n  th e  r e la t ion sh ip  b e tw e e n  th e  in te r v iew er  and  th e  
in te r v iew ee . A  g rou p  c a n  p ro v id e  p rom p ts  to  d e v e lo p  th e  ta lk  w h e n  p a r tic ip a n ts  
a g r ee , d isa g r ee  and  r e sp o n d  to  o th er s  (M a cn a gh ten  and  M y er s , 2 0 0 7 ) .  T h e  g roup  
a llo w s  th e  in t e r v iew er  to  id e n t ity  a  r an g e  o f  i s s u e s  b u t a ls o  to  u n d ers tan d  h o w  
th o s e  is su e s  are  d is c u s s e d  in  th e  g r o up  (H en n ick , H u tter  and  B a ile y , 2 0 1 1 ) .  
G roup  in te r v iew s  h a v e  b e e n  sa id  to  o ff e r  s om e  r e sp o n d en t  tr ia n g u la t ion  
(D e n s c om b e , 1 9 9 5 )  w h e r e  e v e n ts  and  a tt itu d es  are su b je c ted  to  p e e r  scru t in y . 
H ow e v e r , th is  a sp e c t  c a n  a ls o  le a d  to  s om e  o f  th e  p a r t ic ip an ts  d om in a t in g  th e  
d is c u s s io n  and  o th er s  b e in g  ‘l o s t ’ . T h e  in te r v iew er  h a s  to  w o r k  to  en su r e  th a t th is  
d o e s  n o t  h ap p en . I a ls o  c h o s e  to  u s e  g roup  in te r v iew s  ra ther  th an  o n e -o n e  
in te r v iew s  b e c a u s e  o f  th e  a g e  o f  th e  g ir ls . I fe lt th a t g ir ls  o f  th is  a g e  w o u ld  b e  
m ore  w i l l in g  to  share  th e ir  th o u gh ts  and  f e e lin g s  a b o u t a  su b je c t  in  a  sm a ll g r ou p  
w ith  th e ir  p e e r s  ra ther  th an  in  a o n e  to  o n e  s itu a t io n  w ith  an , a t first, u n k n ow n  
adu lt.
I n t e r v ie w  s a m p l in g  a n d  c o n d u c t
G ir ls  w e r e  s e le c te d  and  th en  a sk ed  to  ta k e  part in  th e  sm a ll g r ou p  in te r v iew s  
b a s e d  o n  th e ir  q u e st io n n a ir e  r e sp o n se s .
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A t B row n in g  S c h o o l,  3 7  y e a r  9  g ir ls  and  5 6  y e ar  10  g ir ls  c om p le te d  th e  
qu es t io n n a ir e . O f  th e se , 2 0  g ir ls  in  y ea r  9  and  2 9  g ir ls  in  y e a r  10  a g r e ed  th a t th e y  
w o u ld  b e  w i l l in g  to  tak e  part in  th e  sm a ll g r ou p  in te r v iew s  i f  a sk ed  to . G ir ls  w e r e  
th en  s e le c te d  from  th o se  w h o  h ad  a g r eed  to  b e  in te r v iew ed  ( f o r  fu ll d e ta ils  o f  
in te r v iew  g rou p  s e le c t io n  s e e  C hap ter  6 ) .
A t  H in to n  S c h o o l ,19 5 2  y ea r  9  g ir ls  and  5 7  y e ar  10  g ir ls  c om p le te d  th e  
q u e st io n n a ir e . O f  th e se  2 7  g ir ls  in  y e a r  9  and  3 3  g ir ls  in  y e a r  10  a g r e ed  th a t th e y  
w o u ld  b e  w i l l in g  to  tak e  part in  th e  sm a ll g r ou p  in te r v iew s  i f  a sk ed  to . A g a in
18 F o r  m o re  d e ta ils  a b ou t th e  s c h o o l  s e e  C h ap te r  5 .
19 F o r  m o r e  d e ta ils  a b ou t  th e  s c h o o l  s e e  C hap te r  5 .
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g ir ls  w e r e  s e le c te d  fr om  th o s e  w h o  w e r e  w i l l in g  to  b e  in te r v iew ed  and  d e ta ils  o f  
th e s e  g ir ls  are  g iv e n  in  C h ap ter  6.
D u r in g  th e  fir s t  r ound  o f  sm a ll g r ou p  in t e r v iew s , is su e s  a round  th e  c h o s e n  
g ro u p in g s  a r o se  at B row n in g  S c h o o l. T h e  fir st o f  th e s e  w a s  to  d o  w ith  n um bers  
in  th e  g r ou p  d u e  to  a b se n c e s ,  b u t s in c e  th is  s t i l l  le f t  g r o up s  o f  th ree  or  fo u r  I w en t  
a h ead  w ith  th o s e  g ir ls  w h o  w er e  p r e sen t . T h e  s e c o n d  is su e  w a s  ab ou t th e  m ak e ­
u p  o f  tw o  g ro up s . W h e n  I c o n ta c ted  th e  s c h o o l  w ith  m y  in te r v iew  s e le c t io n s , I 
d id  n o t  e x p la in  w h y  I h a d  c h o s e n  w h ic h  g ir ls  to  g o  in  w h ic h  g ro u p s , apart fr om  
th e  fa c t  th a t th e y  w e r e  e ith er  y e ar  9  o r  y ea r  10  g ro up s . O n  th e  d ay , tw o  g ir ls  
sw ap p e d  g ro u p s  b e c a u s e  o f  th e ir  o th er  s c h o o l  c om m itm en ts . T h is  m ean t  th a t m y  
y ea r  9  Y e s  g r ou p  n o w  h a d  a  N o  (n o  s c i e n c e )  g ir l in  it and  th a t th e  N o  (n o  s c i e n c e )
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grou p  h ad  o n e  o f  th e  Y e s  g ir ls  in  it. S in c e  I w a s  n o t  m ad e  aw a re  o f  th is  u n t il  th e  
f ir s t o f  th e  ch a n g ed  g ro u p s  tu rn ed  u p  fo r  th e ir  in te r v iew , I d id  n o t  f e e l  th a t I 
c o u ld  s a y  n o  to  th e  in te r v iew  a nd  r e s ch ed u le  a s  I w a s  v e r y  d ep en d en t  o n  th e  g o o d  
w il l  o f  b o th  th e  g ir ls  and  th e  s c h o o l  fo r  a g r e e in g  to  tak e  part in  m y  r e sea rch . I 
th er e fo r e  m ad e  a  d e c is io n  th a t I w o u ld  g o  a h ea d  w ith  th e s e  ch a n g e d  g ro u p s  and  
s e e  w h a t  c am e  o u t  o f  th e  d is c u s s io n .
A t  H in to n  S c h o o l,  fo r  th e  first r ound  o f  in t e r v iew s , th e  o n ly  is su e  th a t a r o se  w a s  
a  c o u p le  o f  p u p i l a b s e n c e s , b u t th is  d id  n o t  ch a n g e  th e  n a ture  o f  th e  g r o u p s , ju s t  
r ed u c ed  th e  n um bers  in  a  c o u p le  o f  th em .
I n t e r v ie w  d a ta  p r o c e s s in g
F o r  th e  g r ou p  in te r v iew s , I h ad  d e c id e d  to  r e c o rd  th em  u s in g  a ud io  o n ly  and  th en  
tran scr ib e  th em  fu l ly  a nd  start to  a n a ly se  th em  b e fo r e  th e  s e c o n d  r ound  o f  
in t e r v iew s . F o r  th e  o n e -o n e  in te r v iew s  I h ad  c a rr ied  o u t  fo r  m y  M R e s  r e s e a r ch  I 
h ad  o n ly  u s e d  a ud io  r e c o rd in g  and  h ad  fo u n d  tha t th is  w a s  an  u n ob tru s iv e  w a y  o f  
r e co rd in g  th e  in te r v iew s . T h e r e fo r e  fo r  th e  g roup  in t e r v iew s  I d e c id e d  to  d o  th e  
sam e . I d e c id e d  n o t  to  v id e o  th e  g roup  in te r v iew s  a s  I fe lt  th a t th is  w o u ld  b e
20 F o r  d e ta ils  o f  w h a t  Y es  a n d  N o  g r o u p s  are , s e e  C h ap te r  6.
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in tru s iv e  an d  th a t th e  g ir ls , and  m y s e l f ,  w o u ld  n o t  fe e l c om fo r ta b le  k n ow in g  tha t  
a ll  th a t th e y  d id  in  th e  in te r v iew  w o u ld  b e  r e c o rd ed  v is u a lly . I a ls o  fe lt  th a t th e  
k n ow le d g e  th a t a  v id e o  c am era  w a s  r ec o rd in g  c o u ld  le a d  to  ‘p er fo rm in g  fo r  th e  
cam era ’ w h e r ea s  u s in g  a  sm a ll d ig ita l  v o ic e  rec ord e r  w o u ld  b e  fo r g o tte n  and  th a t  
th e  g ir ls  w o u ld  b e  m o re  r e la x ed  du r in g  th e  in te r v iew .
T h e  p r o c e s s  o f  tran scr ip t io n  is  b o th  in terp re tiv e  and  c o n s tru c t iv e  (L apad a t and  
L in d sa y , 1 9 9 9 ) .  T ra n scr ip t ion  c a n  a ls o  b e  th o u gh t  o f  a s  th e  first p r o c e s s  tow a rd s  
a n a ly s in g  th e  d a ta  (K v a le  a nd  B r in km an n , 2 0 0 9 ) .  T h is  is  d u e  to  th e  m an y  
d e c is io n s  th a t n e e d  to  b e  m ad e  a b o u t th e  n a tu re  and  fo rm  o f  th e  tran scr ip t  
p rod u ced .
F o r  th is  r e se a r ch  p ro je c t  I d e c id e d  th a t I w o u ld  p ro d u c e  a  tran scr ip t o f  th e  
r e co rd ed  in te r v iew s  th a t r ep rod u ced  e a ch  s p o k e n  w o r d  (o r  at le a st  9 0 -9 5%  o f  
th em ) b u t d id  n o t  r e c o rd  lo n g  g a p s  o f  s ile n c e  o r  lo ts  o f  “urns” . T h is  g a v e  a  
p r ed om in a te ly  d en a tu ara lis t  tran scr ip t (O liv e r  e t  a l. 2 0 0 5 ) .  I d id  in c lu d e  a n y  
id io sy n c ra t ic  e lem en ts  o f  th e  sp e e ch , h ow e v e r ,  i f  I fe lt  th a t th e y  c o n tr ib u ted  to  
th e  m a in  d is c u s s io n . T h e se  w e r e  m a in ly  O K s  and  Y ea h s  w h e n  th e  g ir ls  w e r e  
a g r e e in g  w ith  w h a t  o th er s  sa id , and  a ls o  th e  n um ero u s  T ik e s ’ th a t a pp ea r  to  fo rm  
a m a jor  part o f  y o u n g  p e o p le ’s s p e e c h  p a ttern s  in  to d a y ’s la n g u ag e .
I am  n o t  an  a ud io  ty p is t  and  a s  A g a r  sa id  ( 1 9 9 6 )  ‘tr an scr ip tion  is  a  c h o r e ’ (p  
1 5 3 ) . T h e  m a in  th in g  tha t I fo u n d  d if f ic u lt  w a s  d is t in g u ish in g  b e tw e e n  th e  v o ic e s  
o f  th e  in t e r v iew ee s . I d e n t ify in g  a ch a n g e  in  v o ic e  w a s  e a sy ; it w a s  r e c o g n is in g  
w h ic h  o f  th e  in te r v iew ee s  it w a s  w h ic h  w a s  th e  d i f f ic u lt  part. M y  r e se a r ch  
q u e s t io n s  fo c u s  o n  h o w  s e l f  e f f ic a c y  and  id en t ity , in  p ar ticu lar , c a n  a ff e c t  c h o ic e .  
I w an ted  to  b e  ab le , o v e r  th e  s e r ie s  o f  in te r v iew s , to  tra ck  b o th  an  in d iv id u a l  
g ir l ’s th o u gh ts  and  fe e l in g s  o n  th e s e  a sp e c ts  a s  w e l l  a s  a n y  em e rg in g  g r ou p  
th em e s .  T h er e fo r e , I n e e d e d  to  f in d  a  w a y  o f  tran scr ib in g  th a t m e t  th e s e  r e se a r ch  
o b je c t iv e s  (O liv e r  e t  a l. 2 0 0 5 ) .
F u ll  tr a n sc r ip tion  o f  th e  fir s t  in te r v iew s  fr om  th e  a u d io  r e c o rd in g  o n ly  d id  n o t  
h ap p en  d u e  to  th is  is su e  a round  tr an scr ip tion  th a t I h ad  n o t  a n t ic ip a ted , m a in ly  
th e  n e e d  to  a scr ib e  e a c h  q u o te  to  in d iv id u a ls . I c o u ld  n o t  d o  th is  fr om  a ud io
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a lo n e . T h is  m ean t  a  r e th ink  a round  h o w  I w a s  g o in g  to  carry  ou t  th e  su b seq u en t  
in te r v iew s  a nd  h o w  I w a s  g o in g  t o  o v e r c om e  m y  tra n scr ip t io n  is su e s .
In  o rd er  to  b e  ab le  to  fu l ly  a scr ib e  e a c h  q u o te  to  e a c h  p a r tic ip an t w h e n  g o in g  
fr om  th e  a ud io  to  th e  w r itten , I n e e d e d  to  r e v is e  m y  r e sea rch  m e th o d . I d e c id e d  
th a t fo r  th e  s e c o n d  and  th ird  r ou n d  o f  in te r v iew s , I w o u ld  v id e o  th e  in te r v iew s  as  
w e l l  a s  a u d io  r e c o rd  th em . O n  r e f le c t io n , I d e c id e d  th a t m y  r e lu c ta n c e  to  v id e o  
th e  in t e r v iew s  w a s  b a s ed  o n  m y  p o o r  p r ev io u s  e x p e r ie n c e s  o f  b e in g  v id e o e d .  
M o d em  v id e o  r e c o rd in g  eq u ipm en t  is  m u ch  sm a lle r  and  m o re  d is c r e te  th a n  in  th e  
p a s t. I n e e d e d  to  r em em b er  tha t fo r  y o u n g  p e o p le  to d a y , e le c tr o n ic  m e an s  o f  
c om m u n ic a t io n  are r e a d ily  a v a i la b le  and  r e a d ily  u s e d  in  a ll areas o f  th e ir  l iv e s .  
T h e y  m ig h t  n o t  b e  a s  r e lu c tan t to  b e  v id e o e d  a s  I th ou gh t . I d is c u s s  e th ic a l i s s u e s  
around  v id e o in g  b e lo w .
A s  d is c u s s e d  a b o v e , o n e  is su e  th a t r em a in ed  fr om  th e  first round  o f  g ro up  
in te r v iew s  w a s  b e in g  a b le  to  id e n t ify  in d iv id u a l  sp ea k e rs  and  m a tch  u p  w h a t  th e y  
sa id  to  th e  tran scr ip tion . I o v e r c am e  th is  b y  a sk in g  th e  g ir ls  to  l i s te n  b a ck , a s  a  
g rou p , to  th e ir  r e c o rd in g  and  u s e d  a  hard  c o p y  o f  th e  tran scr ip t to  id e n t if y  w h a t  
th e y  sa id . T h is  w a s  an  in ter e st in g  p r o c e s s  in  its  o w n  r igh t. T h e  g ir ls  w e r e , in  
s om e  c a se s , su rp r ised  a t w h a t  th e y  h ad  sa id  d u r in g  th e  first in te r v iew . T h is  
ran g ed  fr om  a s to n ishm en t  th a t th e y  h a d  b e e n  a b le  to  c om p o s e  su ch  c le a r  id e a s  
ab ou t  th e ir  fu tu re  c h o ic e s  to  te l l in g  m e  th a t th e y  h ad  c om p le te ly  ch a n g e d  th e ir  
id e a s  a b o u t  th e ir  c h o ic e s  s in c e  th e  in te r v iew . I n o ted  a ll  o f  th e s e  c om m en ts  
d ow n . C om m en ts  w e r e  a ls o  m ad e  a b o u t h o w  th e y  sp o k e . M a n y  o f  th em  w e r e  
su rp r ised  at h o w  o ft e n  th e y  sa id  ‘l ik e ’ and  a t h o w  o ft e n  th e y  sp o k e  in  fr a gm en ts  
ra ther  th an  w h o le  s en te n c e s .
M em b e r  v a lid a t io n  o r  m em b er  c h e ck s  h a s  b e e n  d e f in ed  a s  ‘th e  r e se a r c h e r ’s 
in terp r e ta tion s  p r e sen ted  to  th e  su b jec ts  o f  a n  en q u ir y  fo r  d is c u s s io n  o f  th e ir  
v a l id i t y ’ (K v a le  a nd  B r in km ann , 2 0 0 9 ,  p 3 2 5 ) .  In  th is  c a s e , I p r e sen ted  th e  g ir ls  
w ith  th e  tran scr ip ts  o f  th e ir  fir st in te r v iew  w h e r e  o n ly  a  sm a ll am ou n t  o f  
in terp r e ta t io n  h ad  ta k en  p la c e . V a lid i ty  h a s  b e e n  d e sc r ib ed  in  m an y  term s  in  
q u a lita t iv e  r e sea rch  -  q u a lity , r ig o r  and  tru s tw o r th in e s s  to  n am e  a fe w  
(G o la fsh a n i,  2 0 0 3 ) .  In  m y  c a se , I w a s  u s in g  th e  p a r tic ip a n ts  to  id e n t ify  w h o  sa id
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w ha t  in  th e  fir st in te r v iew . T h e ir  c om m en ts  a l lo w e d  m e  to  m ak e  n o te s  ab ou t th e ir  
p er c e p t io n s  a b o u t w ha t th e y  h a d  sa id  and  ab o u t  th e  r ep ro d u c ib ility  o f  th e ir  
c om m en ts . T h e  g ir ls  d id  n o t  d e n y  th a t th e y  h ad  sa id  w h a t  I h ad  tran scr ib ed  -  th e y  
l i s te n e d  b a ck  to  th e  ta p es  th em se lv e s .  W h a t  d id  c om e  o u t o f  th is  p r o c e s s  w a s  
h o w  w h a t  th e y  h ad  sa id  in  th e  in te r v iew  w a s  ‘th e  tru th ’ at tha t t im e  bu t m a y  n o t  
b e  ‘th e  tru th ’ at an o th er  t im e . T h e  ta lk  in  th e  in te r v iew  cap tu red  th e ir  f e e l in g s  
and  th o u gh ts  at th e  t im e  o f  th e  in te r v iew , a  ‘s n a p sh o t’, bu t th e s e  m a y  n o t  h a v e  
b e e n  r ep ro d u c ed  at a  d if fe ren t t im e . T h is  is  som e th in g  to  b e  aw are  o f  w h e n  
a n a ly s in g  th e  da ta  and  b u ild in g  up  a  p ic tu r e  o f  th e  g ir ls ’ d e v e lo p in g  p h y s ic s  
id e n t ity  -  an  id e n t ity  th a t a lso  ch a n g e s  w ith  tim e .
T ra n scr ip t ion  o f  th e  s e c o n d  and  th ird  in t e r v iew s  w a s  carr ied  o u t  u s in g  a  
sy s tem a t ic  app roach . I first o f  a ll tran scr ib ed  from  m y  aud io  r ec o rd in g , n o t in g  
d ow n  c h a n g e s  in  v o ic e .  I th en  w a tc h e d  th e  v id e o  o f  th e  in te r v iew , a scr ib ed  
in d iv id u a ls  to  e a ch  p ie c e  o f  tra n scr ip t io n  and  c o rr e c ted  a n y  errors in  tr a n sc r ip t ion  
o r  m is s e d  c h a n g e s  o f  sp eak er . I f  th ere  w e r e  s t i l l  a n y  p a r ts  o f  th e  in te r v iew  th a t I 
w a s  n o t  su re  th a t I h ad  tran scr ib ed  a ccu ra te ly , I th en  w e n t  b a ck  to  th e  o r ig in a l  
a ud io  r e c o rd in g  a nd  lis te n e d  to  th a t a ga in . I d id  n o t  u s e  th e  v id e o  r e c o r d in g  to  
rep ort o n  v isu a l o b se rv a t io n s  o f  n o n  v e rb a l in te ra c tion s  th a t to o k  p la c e  d u r in g  th e  
grou p  in te r v iew s . F o r  th e se  in t e r v iew s , I s o le ly  u s e d  th e  v id e o  r e c o rd in g  a s  a  
m ean s  o f  id e n t ify in g  w h ic h  in d iv id u a l g ir ls  sa id  w ha t .
I n t e r v ie w  a n a ly s is
A s  I tran scr ib ed  th e  g r ou p  in t e r v iew s  I m ad e  n o te s  o f  r ecu rr in g  th em e s  and  
th em e s  th a t I fe lt  n e e d e d  to  b e  fo l lo w e d  up  in  su b seq u en t  in te r v iew s . T h e se  
th em e s  w e r e  b o th  d ed u c t iv e  th em e s  d e v e lo p e d  fr om  th e  r e se a r ch  litera tu re  (an d  
u s e d  to  p rod u c e  th e  q u es t io n s  fo r  th e  in te r v iew s )  and  in d u c t iv e  th em e s  th a t  
em e rg ed  a s  th e  in te r v iew s  w e r e  b e in g  tran scr ib ed . I h ad  o r ig in a lly  p la n n ed  to  
c om p le te  a  fu ll  a n a ly s is  o f  e a c h  r ou n d  o f  g r ou p  in te r v iew s  b e fo r e  th e  n e x t  s o  th a t  
d e v e lo p in g  th em e s  c o u ld  b e  ad d ed  to  th e  in te r v iew  sc h ed u le s  i f  I fe lt  th a t fu rth er  
d e ta il  w a s  n e ed ed . D u e  to  th e  is su e s  a ro und  th e  tr an scr ip tion  o f  th e  fir st
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in t e r v iew , I d id  n o t  c om p le te  a  fu ll  a n a ly s is  o f  th e  in te r v iew s  a fter  e a c h  round , 
bu t d id  n o te  d ow n  in ter e st in g  th em e s  a s  I carr ied  o u t  th e  tran scr ip tion s .
I ca rr ied  o u t  a  fu ll  a n a ly s is  o f  th e  th ree  g roup  in te r v iew s  o n c e  th e y  h ad  a ll b e e n  
com p le te d . I w ro te  d ow n  th em e s  th a t w e r e  b o th  d ed u c t iv e  and  in d u c t iv e . T h e  
d ed u c t iv e  th em e s  w e r e  d raw n  fr om  th e  in te r v iew  q u e s t io n s  an d  th e  in d u c t iv e  
th em e s  em erg ed  a s  I r ead  th ro u gh  th e  in t e r v iew  tran scr ip ts  and  m y  n o te s  fr om  
th e  tran scr ip t io n  p r o c e s s . I lo o k e d  fo r  r ep e t it io n  o f  to p ic s  and  u s e d  th em  to  
p r o d u c e  a  c o d e  b o o k  ( s e e  a p p en d ix  1 3 ) , a d d in g  to  th e  c o d e s  a s  I m o v e d  fr om  o n e  
ro un d  o f  in t e r v iew s  to  th e  n ex t . T h e  c o d e s  p ro d u c ed  w e r e  h ier a rch ica l. F o r  
ex am p le  th e  o v e ra ll  th em e  o f  y e s  to  c h o o s in g  p h y s ic s  h ad  se v e ra l su b  c o d e s  
r e la ted  to  th e  r e a s o n  fo r  th a t c h o ic e  ( e .g . in ter est , n e e d e d  fo r  fu tu re  career , b e s t  
s c h o o l  su b je c t) . I u s e d  N V IV O  to  c o d e  a ll th e  g roup  in te r v iew s . T h e  p r o c e s s in g  
o f  th e  d a ta  w a s  b y  ‘cu tt in g  and  s o r t in g ’; id e n t if y in g  lik e  q u o te s  and  c o l le c t in g  
th em  to g e th e r  (R y an  and  B ernard , 2 0 0 3 ) .  O n ce  I h ad  c o d e d  a ll th e  g r ou p  
in te r v iew  da ta  in  th is  w a y , I th en  r ed u c ed  th e  n um ber  o f  th em e s  fo r  d is c u s s io n  b y  
g ro u p in g  to g e th e r  s im ila r  th em e s . F o r  e x am p le , th em e s  r e la t in g  to  s e l f  e f f ic a c y  
( fe e d b a ck , p h y s ic s  a b il ity  c om p a red  to  fr ien d s , p h y s ic s  a b i li ty  c om p a red  to  c la s s  
and  s c o r ed  a b il ity  fo r  p h y s ic s )  w e r e  a ll c om b in ed  in to  o n e  s e l f  e f f i c a c y  th em e .  
F in a lly  I p r in ted  o u t  hard  c o p ie s  o f  a ll th e  q u o te s  I h ad  a llo c a te d  to  e a ch  th em e . I 
u s e d  th e s e  to  id e n t ify  q u o te s  to  u s e  in  th e  d is c u s s io n  o f  r e su lts  ( s e e  C hap ter  6 ) . 
T he  q u o te s  g iv e n  h e re  w e r e  n o t  id en t i f ie d  a t th a t s ta g e  b y  in d iv id u a l sp ea k e r  bu t  
ju s t  b y  w h ic h  in te r v iew  th e y  h ad  c om e  fr om  to  try  and  o v e r c om e  a n y  
u n c o n s c io u s  b ia s  o n  q u o te  s e le c t io n ;  a lth o u gh  fo r  th e  a n a ly s is  and  d is c u s s io n  o f  
f in d in g s  in  C hap ter  6  I d id  a llo c a te  n am e s  to  th e  q u o te s  so  th a t a n y  tr en d s  in  d a ta  
b e tw e e n  in t e r v iew  g ro u p s  c o u ld  b e  id en t if ie d .
D e v e lo p in g  N a r r a t iv e s
It w a s  w h il s t  I w a s  tran scr ib in g  e a c h  o f  th e  th re e  r ou nd s  o f  g r ou p  in te r v iew s  th a t  
I fir s t  star ted  to  f e e l  th a t th er e  w e r e  s om e  in d iv id u a l s to r ie s  th a t n e e d e d  to  b e  
to ld . W h e n  r e a d in g  th ro u gh  th e  tran scr ip ts  to  id en t ity  th em e s  fo r  c o d in g  th is
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f e e l in g  g r ew . It w a s  at th is  p o in t  th a t I d e c id e d  to  s e e  i f  m y  in it ia l f e e l in g s  w e r e  
co rr ec t  and  I m o v e d  in to  th e  th ird  ite ra tion  o f  m y  r ese a r ch  b y  fo c u s in g  o n  
in d iv id u a l n arra tives.
N a rra tiv e  en q u iry  is  in c r ea s in g  b e in g  u s e d  in  s tu d ie s  o f  e d u ca t io n a l e x p e r ie n c e s  
(C o n n e l ly  and  C lan d in in , 1 9 9 0 ) .  A lth o u g h  it is  b e c om in g  m o re  p op u la r , n arra tive  
r e se a rch  is  d if f ic u lt  (S q u ir e  e t  a l., 2 0 0 8 ) .  N ar ra tiv e  c a n  b e  th o u gh t  o f  a s  b o th  a  
p h en om en o n  a nd  a  m e th o d . P e o p le  c a n  b e  th o u gh t  o f  a s  le a d in g  s to r ied  l iv e s  an d  
th e  narra tiv e  r esea rch e r  n o t  o n ly  c o l le c t s  and  t e ll s  th o s e  s to r ie s  b u t w r ite s  a  
narra tiv e  o f  th a t e x p e r ien c e  (C la n d in in , 2 0 0 6 ) .  N ar ra t iv e s  h a v e  s tren g th  in  that  
hum an  e x is t e n c e  r e lie s  o n  th e  s y n th e s is  and  a n a ly s is  o f  n arra tiv e s  th a t are  
em b ed d ed  in  a  s o c ia l  c o n te x t  (B o ld , 2 0 1 2 ) .  N a r ra tiv e s  h e lp  to  d e f in e  th e  s e l f  an d  
p er so n a l id en t it ie s .
N ar ra tiv e s  are c o lo u r ed  b y  th e  c o n te x t  w ith in  w h ic h  th e y  are  s e t . U n d er sta n d in g  
th e  c o n te x t  is  n e c e s s a r y  fo r  m ak in g  s en se  o f  th e  n arra tive  (C la n d in in  and  
C on n e l ly , 2 0 0 0 ) .  F or  e x am p le , a  c h ild  w i l l  b e  in f lu e n c e d  b y  th e ir  s c h o o l ,  th e ir  
h om e  li f e  an d  th e ir  p ee r s . E a ch  c h ild  is  a n  in d iv id u a l and  is  in f lu e n c e d  b y  th e s e  
d iffe ren t c o n te x t s  and  s itu a t ion s  in  d if fe r en t  w a y s  o v e r  tim e . T h e  ch ild  is  n o t  a  
u n iv e r sa l c a s e  that c an  b e  f it ted  in to  a n y  c o n te x t  and  w h o  w i l l  p e r fo rm  in  a  p r e ­
e x p e c t e d  w a y . A s  C lan d in in  ( 2 0 0 6 )  sa y s , b a se d  o n  th e  p ragm a tic  p h i lo s o p h y  o f  
D ew e y ,  th ere  are tw o  cr iter ia  o f  e x p e r ie n c e . F ir s t ly , p e o p le  are  in d iv id u a ls  and  
n e e d  to  b e  u n d e r s to o d  a s  in d iv id u a ls  b u t a lw a y s  in  a  s o c ia l  c o n te x t .  S e c o n d ly ,  
e x p e r ie n c e s  g r o w  o u t  o f  o th er  e x p e r ie n c e s  w h ic h  le a d  to  fu rther  e x p e r ie n c e s .  
N a rra tiv e s  are th e r e fo re  n o t  g en e ra l is a b le  b u t cap tu re  th e  c o n te x tu a l in f lu e n c e s  
o n  an  in d iv id u a l in  a  w a y  th a t o th er  r e se a r ch  m e th o d s  m a y  n o t .
N a r ra tiv e s  c a n  fa ll  in to  o n e  o f  th ree  th eo r e t ic a l c a te g o r ie s  (S q u ir e  e t  a l., 2 0 0 8 ) .  
T h e y  c a n  b e  n arra tiv e s  o f  p a s t  e v en ts  th a t are m o r e  o r  le s s  con s ta n t; th e y  c a n  b e  
e x p e r ie n c e  c en tr ed  w h er e  s to r ie s  a b o u t  g en e ra l o r  im a g in e d  p h en om en a  are  
e x p lo r ed  w h ic h  v a ry  o v e r  t im e  and  a c ro s s  c ircum sta n c e s ;  an d  th e y  c a n  b e  c o ­
c o n s tru c ted  n arra tiv es  th a t d e v e lo p  du r in g  c o n v e r sa t io n s  and  c a n  b e  sh a p ed  b y  
th e  a u d ien ce . F o r  th e  n arra tiv es  I c o l le c t e d  I fo c u s e d  o n  a sp e c t s  o f  th e  g ir ls ’ l if e
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h is to r ie s  a s  r e la ted  to  th e ir  p h y s ic s  c h o ic e s .  L ife  h is to r y  is  d e f in ed  b y  W a ts o n  and  
W atson -F ra n k e  ( 1 9 8 5 )  as:
a n y  r e tr o sp e c t iv e  a c c o u n t  b y  th e  in d iv id u a l o f  h is /h e r  li f e  in  w h o le  o r  in  
part, in  w r it ten  o r  o r a l fo rm , th a t h a s  b e e n  e l ic it e d  o r  p rom p ted  b y  an o th e r  
p er so n .
W a tso n  and  W atson -F ran k e , 1 9 8 5 , p 2 3
L if e  h is to r ie s  c a n  b e  th o u gh t  o f  a s  n arra tiv es  o f  p a s t  e v en ts  b u t th e y  are a ls o  c o ­
c o n s tru c ted  du r in g  th e  in te r v iew  c o n v e r sa t io n . L if e  h is to r y  r e se a r ch  fo c u s e s  o n  
th e  in d iv id u a l and  h o w  th e y  un d ers tan d  and  r e c a ll  e v en ts  fr om  th e ir  p a s t . T h e  
s to r ie s  w e  t e ll  a b o u t ou r  l iv e s  are p r iv ile g e d  a s  w e l l  a s  tr o ub led  s in c e  th e y  are  
to ld  in  r e tro sp e c t  and  h a v e  b e e n  r e f le c te d  u p on  (B runer , 2 0 0 4 ) .  W e  t e l l  th e  tru th  
a s w e  n o w  p e r c e iv e  it, n o t  a s  it m a y  a c tu a lly  h a v e  h ap p en ed . W e  are s to r ied  
s e lv e s ;  w e  te ll  s to r ie s  a b o u t o u r s e lv e s  a ll  th e  t im e . T h e se  s to r ie s  are th e  
co rn e r s to n e  o f  ou r  id en t it ie s  w ith  a  c lo s e  r e la t io n sh ip  b e tw e e n  th e  s to r ie s  w e  t e ll  
and  h ear  and  w h o  w e  are (A n d rew s , 2 0 0 7 ) .  O ur p e r so n a l n a rra tiv e s  are , h o w e v e r ,  
n o t  ju s t  p er son a l; th e y  d raw  o n  cu ltu ra l n o rm s  and  th e  d is c o u r se s  th a t w e  
en co u n te r  in  ou r  d a y  to  d a y  l iv e s  (S c la te r , 2 0 0 7 ) .  T h e y  a l lo w  u s  to  in v e s t ig a te  n o t  
o n ly  in d iv id u a ls ’ l iv e s  b u t a lso  b road e r  s o c ia l p r o c e s s e s .  N a rra tiv e  c a n  b e  u s e d  to  
lo o k  at w h o le  b io g ra p h ic a l h is to r ie s  o r  ju s t  a t im p ortan t tu rn in g  p o in ts  d u r in g  
l i f e .  In  th e s e  o n e  to  o n e  in te r v iew s  I fo c u s e d  o n  s p e c i f ic  tu rn in g  p o in ts  -  h o w  th e  
g ir ls  c am e  to  m ak e  th e ir  p h y s ic s  c h o ic e s  and  w h a t  a sp e c t s  o f  th e ir  l if e  h is to r ie s  
co n tr ib u ted  to  th e s e  c h o ic e s .
W h en  te l l in g  a  narra tive  th ere  are  s e v e ra l q u a lit ie s  to  lo o k  fo r  in  o rd e r  to  m a k e  
th e  n arra tive  a  ‘g o o d  s to r y ’. T h e se  w e r e  id en t i f ie d  b y  S ik e s  and  G a le  ( 2 0 0 6 )  as:
a . L im in a l ity  -  th o se  sp a c e s  w h e r e  a  read er  o p e n s  th e ir  th o u gh ts  to  
s om e th in g  n ew
b . T ra n sg r e s s io n  -  a llo w s  u s  to  m o v e  b e y o n d  th e  a c tu a l to  m ak e  em o tio n a l  
r e sp o n se s  to  th e  n arra tive
c . E v o c a t io n  -  w h e n  w e  are em o t io n a lly  m o v e d  b y  th e  n arra tive
d . C om p le x it y  -  th e  n arra tive  in te rw ea v e s  n ew  id ea s
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e . C r ea t iv ity  -  th e  n arra tive  c re a te s  n ew  c o n c ep ts
f. A u d ie n c e  e n g a g em en t  -  th e  n arra tive  c ap tu re s  th e  a tten t ion  o f  th e  
a u d ien c e  b y  c om m u n ic a t in g  in  a  c er ta in  w a y .
(P 3 )
There  is , h o w e v e r , n o  s in g le  w a y  th a t n arra tives  are  a n a ly s e d  to  c re a te  th is  ‘g o o d  
s to r y ’ (A tk in so n  and  D e lam o n t , 2 0 0 6 ,  q u o ted  in  B o ld , 2 0 1 2 ) .  S to r ie s  g en e ra ted  
fr om  in te r v iew  da ta  are o f t en  in  a  fo rm  o f  a  sum m ary  o f  e v e n ts  th a t h a v e  
h ap p en ed  ra th er  th an  a  d e ta ile d  s to r y  (W a tso n , 1 9 7 6 , q u o ted  in  B o ld ,  2 0 1 2 ) .  
C zam iaw sk a  (2 0 0 4 )  s tr e s se s  th a t w h e n  w r it in g  up  a  n arra tiv e , y o u  m u st  b e  
ca r e fu l n o t  to  s ile n c e  a n y  v o ic e s .  N arra tiv e  r e sea rch  r e li e s  h e a v i ly  o n  
in terp re ta tion . T h e  m a in  v o ic e  o f  a  n arra tive  w i l l  b e  th e  su b jec ts , b u t a s  th e  
r esea r ch e r  I w i l l  a ls o  h a v e  a  v o ic e .  T h er e fo r e , it is  im portan t th a t I am  aw are  th a t  
m y  v o ic e  d o e s  n o t  o v e r sh a d ow  tha t o f  th e  su b je c ts . A n a ly s is  o f  th e  te x t  fr om  th e  
in t e r v iew s  (b o th  g roup  and  o n e -o n e )  w a s  a  c y c l ic  p r o c e s s  w h e r e  th e  in te r v iew s  
w e re  tran scr ib ed , in terp re ted  and  th en  r e -p ro d u c ed  a s  p e r so n a l n arra tiv es . T h is  
p r o c e s s  c o n t in u e s  a s  th e  n arra tiv e s  are r ead  b y  o th er s  and  fe e d b a ck  is  g iv e n  and  
th e y  are  th en  r ew o rk ed . It is  im portan t in  th is  p r o c e s s  th a t th e  v o ic e  o f  th e  su b je c t  
is  th e  m a in  o n e  th a t is  h eard .
A n a ly s is  o f  n a rra tiv e s  is  a  c om p le x  p r o c e s s . D u r in g  m y  a n a ly s is  I id e n t if ie d  
th em e s  from  th e  in te r v iew  data , b y  r ep ea ted  r ea d in g  th ro u gh  o f  th e  tran scr ip ts , 
w h ic h  p r o v id e d  a n  o v e ra ll  s to r y  o f  e a c h  g ir l ’s r e la t io n sh ip  w ith  p h y s ic s .  
N a rra tiv e s  are n o t  a  s ea r ch  fo r  th e  truth , b u t a c k n ow le d g e  th e  p e r son a l  
e x p e r ie n c e s  o f  e a c h  g ir l a s  r e c o u n te d  at th a t m om en t  in  t im e . T h e y  are  v a lid  and  
r e lia b le  s in c e  th e y  are p u rp o se fu l fo r  th e  c o n te x t  in  w h ic h  th e y  w e r e  g en e ra ted .
T o  ca rry  ou t th e  n arra tive  en q u ir y  I c h o s e  to  u s e  o n e  to  o n e  in t e r v iew s . I h ad  
o r ig in a lly  c h o s e n  to  u s e  g roup  in te r v iew s  b e c a u s e  I fe lt  th a t th e  g ir ls  w o u ld  b e  
m ore  c om fo r ta b le  in  a  g r ou p  w ith  th e ir  p e e r s  ra th er  th an  ju s t  b e in g  in te r v iew ed  
o n e  to  o n e  b y  s om e o n e  w h o ,  at th e  start o f  th e  p r o c e s s , w a s  an  u n k n ow n  adu lt. 
A fte r  c om p le t in g  th ree  round s  o f  g r ou p  in te r v iew s , I fe lt  th a t I h ad  b u ilt  up  a  
rapport w ith  th e  g ir ls  and  tha t t h e y  w o u ld  n o  lo n g e r  b e  u n com fo r ta b le  in  a  o n e  to  
o n e  s itu a t ion . T h e se  in te r v iew s  w e r e  a ls o  g o in g  to  lo o k  at a s p e c t s  o f  th e  
in d iv id u a l’s  l if e  h is to r y  and  th ere  m a y  h a v e  b e e n  a sp e c ts  o f  th e s e  w h ic h  th e y
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w o u ld  n o t  b e  c om fo r ta b le  sh a r in g  in  a  g r ou p  en v ir o nm en t  (o r  had  n o t  shared  
a lread y ).
F o r  th e  o n e  to  o n e  in t e r v iew s  I u s e d  a  m o r e  s tru ctu red  app roach  th an  in  th e  g roup  
in te r v iew s . T h e  q u e s t io n s  I a sk ed  w er e  d if fe r en t  fo r  e a c h  g ir l and  w e r e  b a se d  o n  
th e ir  q u es t io n n a ir e  a n sw er s  and  th e ir  p r ev io u s  in te r v iew  r e sp o n se s . T h e  d ia lo g u e  
g en e ra ted  in  th e  g roup  in te r v iew s  c a n  le a d  to  th e  c r ea tio n  o f  a  c o l le c t iv e  n arra tive  
ra ther  th an  an  in d iv id u a l o n e . H e re  I w a s  g iv in g  th e  g ir ls  th e  o p p o r tu n ity  to  te ll  
th e ir  o w n  v e r s io n  o f  e v e n ts , b u t b ea r in g  in  m in d  th a t th e y  c o u ld  s t i l l  b e  t e ll in g  
th e  n arra tive  to  su it th e  c o n te x t;  th a t o f  a  o n e  to  o n e  in te r v iew  w ith  a  p e r so n  w h o  
w a s  in te re sted  in  th e ir  r e la t io n sh ip  w ith  p h y s ic s .  I c o u ld  n o t  a s sum e  th a t th e  
narra tiv e  to ld  in  th is  c o n te x t  w o u ld  b e  e x a c t ly  th e  sam e  i f  to ld  in  a n o th e r  c o n te x t;  
h ow e v e r  b y  u s in g  m o re  stru c tu red  q u es t io n s  I h o p ed  to  l im it th is  v a r ia b ility .
I d e c id e d  th a t I w o u ld  n o t  in te r v iew  a ll  th e  g ir ls  in d iv id u a lly  b u t s e le c t  th o s e  
w h om  I fe lt  h a d  s to r ie s  th a t w o u ld  r e so n a te  w ith  h o w  g ir ls  c om e  to  m ak e  th e ir  
c h o ic e s  a bou t w h e th e r  to  s tu d y  p h y s ic s  p o s t - 16  o r  n o t  ( s e e  b e lo w  fo r  s e le c t io n  
p r o c e s s  u s e d ) . I w a n te d  to  s e e  i f  I c o u ld  id e n t if y  g ir ls  w h o s e  id e n t i f ic a t io n  w ith  
p h y s ic s  h a d  ch a n g e d  o v e r  th e  c o u r se  o f  th e  in te r v iew s  (e ith e r  to  a  m o re  p o s it iv e  
id e n t if ic a t io n  o r  to  a  m o re  n e g a t iv e  id en t if ic a t io n )  a n d /o r  w h o s e  id e n t i f ic a t io n  
w ith  p h y s ic s  h ad  b e e n  g r ea t ly  in f lu e n c e d  b y  o th e rs  (e .g . te a ch e rs , p e e r s ,  p a ren ts  
o r  s o c ie ty ) .
In  o rd er  to  s e le c t  th e  g ir ls  fo r  th e se  o n e  to  o n e  in te r v iew s  I p r o d u c ed  a  s im p le  
sp r ea d sh ee t  w ith  fo u r te en  s e c t io n s  (n am e , s ch o o l,  y ea r , y e s  o r  n o  to  c h o o s in g  
p h y s ic s  (q u e s t io n n a ir e  and  in te r v iew ) , y e s  o r  n o t  to  c h o o s in g  o th e r  s c ie n c e  
su b je c ts  (q u e s t io n n a ir e  and  in te r v iew ) , r e a so n s  fo r  c h o o s in g /n o t  c h o o s in g  
p h y s ic s  (q u e st io n n a ir e  and  in te r v iew ) , p h y s ic s  w o r d s  fr om  q u es t io n n a ir e , p h y s ic s  
s e l f  e f f ic a c y  q u e s t io n  a n sw er s  fr om  q u es t io n n a ir e , p h y s ic s  s e l f  e f f ic a c y  rank in g  
fr om  in te r v iew , q u o te s  a b o u t  p h y s ic s  id e n t ity  an d  p h y s ic s  s e l f  e f f ic a c y  fr om  th e  
in t e r v iew s  and  f in a lly  a n y  o th er  r e le v an t q u o te s  fr om  th e  in te r v iew s ) . I u s e d  
N V IV O  to  c o l la te  th e  da ta  (g en e ra te  a  n o d e )  fo r  in d iv id u a l g ir ls  fr om  th e  
in te r v iew s  and  p r in ted  o f f  tran scr ip ts  fo r  e a ch  o f  th e  g ir ls  m ad e  up  fr om  th e ir  
c o l le c t iv e  c o n tr ib u tio n s  to  e a ch  o f  th e  g roup  in te r v iew s . I th en  en te r ed  da ta  fr om
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th e  q u es t io n n a ir e  and  th e  c o lla te d  in t e r v iew  tran scr ip ts  o n to  th e  sp r ea d sh e e t  fo r  
e a c h  g ir l. F rom  th is  sp r ea d sh e e t  I id e n t if ie d  f iv e  g ir ls  w h o s e  id e n t if ic a t io n  w ith  
p h y s ic s  h a d  v a r ied  o v e r  th e  c o u r se  o f  th e  in t e r v iew s  and  fr om  th e  o r ig in a l  
qu e st io n n a ir e  an d /o r  w h o s e  id e n t if ic a t io n  h a d  b e e n  g r ea t ly  in f lu e n c e d  b y  o th er s .
I a ls o  c h o s e  g ir ls  w h o  h ad  c o n tr ib u ted  m o re  th an  o th er s  to  th e  in te r v iew s .
O f  th e s e  f iv e  g ir ls  I d e c id e d  to  in te r v iew  fo u r  o f  th em  o n e  to  o n e . I d e c id e d  n o t  to  
in te r v iew  th e  f if th  g ir l fu rther  fo r  e th ic a l r e a so n s  ( s e e  b e lo w )  and  a ls o  fe lt  th a t I 
h ad  a  g o o d  c o v e r a g e  o f  h er  narra tiv e  fr om  w h a t  sh e  h ad  sa id  in  h er  g r ou p  
in t e r v iew s . A l l  o f  th e se  g ir ls  c am e  fr om  th e  sam e  s c h o o l  ( s e e  C hap ter  7  fo r  m or e  
d is c u s s io n  o n  th is  is su e ) . O n  th e  a c tu a l d a y  o f  th e  o n e  to  o n e  in te r v iew s , o n ly  
th ree  o f  th e  g ir ls  a tten d ed . I d e c id e d  n o t  to  f o l lo w  up  th e  fou rth  g ir l b e c a u s e  o f  
t im e s  c o n s tra in ts , s o  en d ed  up  w ith  ju s t  fo u r  n arra tiv e s  to  d e scr ib e  and  a n a ly se  
(o n e  ta k en  p u r e ly  fr om  th e  g r ou p  in te r v iew  da ta  and  th ree  fr om  th e  g roup  
in te r v iew  da ta  sup p or ted  b y  th e ir  in d iv id u a l in te r v iew  data ).
E th ic a l  I s s u e s
W hen  p la n n in g  th is  p ie c e  o f  r ese a r ch , e th ic a l c o n c e rn s  w e r e  a d d r e s se d  at a ll 
s ta g e s . T h e  r ese a r ch  p r o p o s a l w a s  r e v ie w e d  b y  th e  U n iv e r s it y  e th ic s  c om m it te e  
and  a pp ro v a l w a s  g a in e d  b e fo r e  s ta r tin g  th e  r esea rch . T h e  e th ic s  a p p ro va l fo rm  
u s e d  f o l lo w e d  B E R A  g u id e l in e s  (B E R A , 2 0 1 1 ) .  T h e  s c h o o ls  id e n t if ie d  fr om  th e  
N a tio n a l  P u p il D a ta b a se  a s  p o s s ib le  r e se a r ch  c en tr e s  w e r e  a ll  c o n ta c te d  b y  le t te r  
( s e e  a p p en d ix  1 0 ) . O n e  o f  th e s e  s c h o o ls ,  B ro w n in g  S c h o o l,  r e sp o n d ed  p o s i t iv e ly  
to  th is  le tter  and  I v is it e d  th e  s c h o o l  an d  ta lk ed  th ro u gh  th e  p ro je c t w ith  th e  H e a d  
o f  S c ie n c e . I p r e sen ted  th e  s c h o o l  w ith  a  d e ta ile d  b r ie f  w h ic h  o u t lin ed  a ll  th e  
com p o n en ts  o f  th e , th en , c a s e  s tu d y  r e se a r ch  ( s e e  a p p en d ix  1 1 ). T h e  s e c o n d  
s c h o o l,  H in to n  S c h o o l,  e x p r e s s ed  in te r e st  in  p a r t ic ip a tin g  a t a  m e e t in g .  I a g a in  
v is i t e d  th is  s c h o o l  and  ta lk ed  th ro u gh  th e  p ro je c t w ith  th e  le a d  p ra c t it io n e r  fo r  
p h y s ic s  and  an  a s s is ta n t  h ead . T h is  s c h o o l  w a s  a ls o  p r e se n ted  w ith  th e  d e ta ile d  
b r ie f in g  p a ck . F o l lo w in g  th is  m e e t in g , b o th  s c h o o ls  g a v e  th e ir  p e rm is s io n  fo r  m e  
to  p r o c e e d  w ith  th e  p ro je c t.
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T he  in it ia l q u es t io n n a ir e  a sk ed  fo r  n am e s  so  th a t I c o u ld  s e le c t  p a r tic ip a n ts  fo r  
in t e r v iew . A  s ta tem en t  ( s e e  a p p en d ic e s  1 and  2 )  a c c om p a n ie d  th e  q u es t io n n a ir e  
s ta tin g  th a t o n ly  th e  r e se a rch e r  w o u ld  s e e  th e  r aw  r e su lts  (w h ic h  are s to r ed  o n  a  
p a s sw o r d  p ro te c ted  f i le )  a nd  tha t a n y  r e su lts  u s e d  w o u ld  b e  a n n o n ym ise d . A t  th e  
en d  o f  th e  q u e st io n n a ir e , r e sp o n d en ts  w e r e  a sk ed  w h e th e r  th e y  w e r e  w i l l in g  t o  
tak e  part in  in te r v iew s , and  o n ly  th o s e  w h o  r e sp o n d ed  in  th e  p o s it iv e  w e r e  
in c lu d ed  in  th e  s e le c t io n  p r o c e s s  fo r  th e  in t e r v iew s .
E a ch  o f  th e  g ir ls  s e le c te d  fo r  th e  in te r v iew s  w a s  s en t  a  le tter  ( s e e  a p p en d ix  8 )  
o u tl in in g  th e  d e ta ils  o f  th e  p ro je c t  and  a s su r in g  th em  tha t a ll m a ter ia l u s e d  w o u ld  
b e  a n o n ym o u s . I a ls o  o u t lin ed  th a t i f  th e y  w is h e d  to  w ith d raw  fr om  th e  r e se a r ch  
p ro je c t  at a n y  t im e  th en  th a t w a s  a c cep ta b le  an d  n o  q u e s t io n s  w o u ld  b e  a sk ed . 
P a r t ic ip a tion  in  th e  in te r v iew s  c o u ld  r esu lt  in  id e n t if ic a t io n  o f  a rea s o f  
t h em se lv e s  th a t th e  p a r tic ip an ts  w e r e  n o t  h a p p y  to  share . T h e  p ro je c t b r ie f  m ad e  
th em  aw are  th a t th e y  d id  n o t  n e e d  to  d is c lo s e  a n y  in fo rm a tio n  i f  th e y  w e r e  n o t  
h ap p y  so  to  d o . T h e  c o n s en t  fo rm  ( s e e  a p p en d ix  9 )  a sk ed  th em  i f  th e y  w e r e  
w il l in g  to  ta k e  part in  th e  g r ou p  in te r v iew s  a nd  i f  th e y  w e r e  w i l l in g  fo r  th e  
in te r v iew s  to  b e  a ud io  r ec o rd ed . B e fo r e  th e  fir st in te r v iew  I ch e ck ed  th a t th e y  a ll  
u n d er s to o d  w h a t  I w a s  a sk in g  th em  to  p a r tic ip a te  in  and  a g a in  c o n f irm ed  w ith  
th em  that th e y  w e r e  w i l l in g  to  ta k e  part. F o r  th e  s e c o n d  and  th ird  ro u n d  o f  g r o up  
in te r v iew s  I a ls o  v id e o  r e c o rd ed  th e  in te r v iew s . Further  v e rb a l c o n s e n ts  w e r e  
o b ta in ed  b e fo r e  v id e o in g  t o o k  p la c e . T h e  th re e  g ir ls  w h o  a tten d ed  th e  in d iv id u a l  
in te r v iew s  w e r e  a sk ed  v e rb a l ly  to  g iv e  fu rth er  c o n s en t  th a t I c o u ld  in te r v ie w  
th em  in d iv id u a lly .
D eb r ie f in g  o c cu r r ed  at th e  en d  o f  e a ch  in te r v iew  w h e n  I c h a tted  w ith  e a c h  g ro u p  
o f f  th e  r eco rd . T h e  g ir ls  w e r e  in fo rm ed  th a t i f  t h e y  w is h e d  to  read  th e  in te r v ie w  
tran scr ip ts  b e fo r e  th e y  w e r e  u s e d  in  th e  r e se a r ch  th e y  c o u ld . D u e  to  th e  p r o b lem s  
w ith  tr an scr ip t io n s , th e  tran scr ip ts  fr om  th e  first g roup  in t e r v iew s  w e r e  r ea d  
w h ils t  th e  g ir ls  l is te n e d  to  th e  a ud io  r ec o rd in g  and  a n n o ta ted  th e  s c r ip ts  to  
id e n t if y  w h e n  e a c h  o f  th em  sp o k e . A lth o u g h  th e y  w e r e  in te r e s ted  in  th is  p r o c e s s ,  
n o t  o n e  o f  th em  a sk ed  a ga in  to  read  th e ir  su b s eq u en t  tran scr ip ts .
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T h e  n am es  u s e d  fo r  th e  g ir ls  in  th e  p ro je c t w e r e  c h o s e n  b y  th e  g ir ls  th em se lv e s .  
B y  d o in g  th is  I a llo w e d  th em  to  h a v e  ow n er sh ip  o f  th e ir  da ta  w ith  m e  a s  w e  
w o u ld  b e  th e  o n ly  tw o  p e o p le  w h o  c o u ld  m a tch  a c tu a l p e o p le  to  th e  r ep o r ted  
data . T h e  tran scr ip ts  o f  th e  in te r v iew  da ta  h a v e  b e e n  sa v e d  o n  a  p a s sw o r d  
p ro te c te d  f ile . T h e  v id e o  r e c o rd in g s  h a v e  b e e n  s a v e d  o n  a  p a s sw o rd  p r o te c ted  
com p u te r  and  th e  o r ig in a ls  d e le te d  fr om  th e  cam era . T h e  aud io  r e c o rd in g s  h a v e  
a ls o  b e e n  d o w n lo a d ed  to  p a s sw o r d  p ro te c te d  f ile s .
E th ic a l i s s u e s  a ls o  c om e  to  th e  fo r e  w h e n  w r it in g  up  n arra tiv es . A s  m en t io n e d  
a b o v e , I d id  n o t  fo l lo w  up  o n e  o f  m y  c h o s e n  s to r ie s  w ith  a n  in d iv id u a l in te r v iew  
(Ind ian a ). T h e  s to r y  to ld  a s  part o f  th e  g r oup  in te r v iew  h a d  o b v io u s ly  c a u s ed  
d is tr e s s  to  her . I fe lt  th a t I h a d  e n o u g h  da ta  to  t e ll  h er  s to r y  fr om  th e  g roup  
in te r v iew s  and  d id  n o t  w an t  to  d is tr e s s  h e r  further  b y  g o in g  o v e r  th e  s to r y  aga in . 
A s  n o te d  a b o v e  w h e n  w r it in g  th e s e  n a r ra tiv e s, I n e e d  to  b e  aw are  th a t I h a v e  
c o n s id e ra b le  p o w e r  to  cre a te  a  v e r s io n  o f  r e a lity  th a t is  m in e  a nd  d o e s  n o t  r e f le c t  
th a t o f  th e  r e se a r ch ed  (S ik e s ,  2 0 1 0 ) .  A n  e th ic a l a p p roa ch  d em and s  th a t I h ad  to  
en d e a v o u r  to  r e -p r esen t th e ir  l iv e s  r e sp e c tfu l ly .
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C hap ter  5 T h e  S ch oo ls  and  T h e  Q u e st io n n a ir e  
R esu lts
I n tr o d u c t io n
In  C hap ter  1 , 1 d is c u s s e d  th e  p a r t ic ip a tio n  da ta  fo r  p h y s ic s  w h ic h  s h o w s  tha t  
a p p ro x im a te ly  2 0%  o f  th e  A - le v e l  e n tr ie s  are  fo r  g ir ls . T h e  In s titu te  o f  P h y s ic s
(2 0 1 2 )  carr ied  o u t  a  m o r e  d e ta ile d  in v e s t ig a t io n  o f  th e  2 0 1 1  da ta  lo o k in g  at th e  
p r o g r e s s io n  d a ta  fr om  G C SE  to  A - le v e l .  T h is  s h o w ed  th a t n o  g ir ls  w e n t  o n  to  
s tu d y  A - le v e l  p h y s ic s  fr om  4 6%  o f  th e  s c h o o ls .
In  C hap ter  4 , 1 d e s c r ib ed  h o w  I s e le c te d  th e  tw o  s c h o o ls  w h o  p a r t ic ip a ted  in  m y  
re sea rch . T h e se  s c h o o ls  w e r e  c h o s e n  d u e  to  th e ir  h ig h e r  th an  a v e ra g e  p r o g r e s s io n  
o f  g ir ls  o n to  A - le v e l  p h y s ic s . In  th is  c h ap ter  I d e scr ib e  th o s e  s c h o o ls  in  m or e  
d e ta il . In  C hap ter  4 1 a lso  d e s c r ib ed  th e  q u es t io n n a ir e . In  th is  c h ap ter  I p r e sen t  
s om e  o f  th e  r esu lts  fr om  th o s e  q u e s t ion n a ir e s  fo r  b o th  s ch o o ls .
T h e  S c h o o ls  
B r o w n in g  S c h o o l
B row n in g  S c h o o l  is  a  c om p r eh e n s iv e  s c h o o l  th a t is  lo c a te d  tw o  m ile s  fr om  th e  
c en tr e  o f  a  la rg e  to w n . T h e  s c h o o l  b e c am e  an  a c a d em y  in  2 0 1 1 .  T h e  s c h o o l  h a s  
a p p ro x im a te ly  1 3 0 0  p u p i ls  w ith  ju s t  o v e r  3 0 0  in  th e  S ix th  F orm . It h a s  a  
d e s ig n a te d  s p e c ia l is t  s ta tu s  and  w a s  a ls o  d e s ig n a te d  a s  a  T ea c h in g  S c h o o l21 
du r in g  th e  r esea rch .
21 T e a c h in g  s c h o o ls  a re  s c h o o ls  d e em ed  b y  O fs te d , th e  g o v e r nm en t  b o d y  w h ic h  o v e r s e e s  q u a li ty  
in  ed u c a t io n ,  to  b e  o u t s t a n d in g  a n d  th a t w o r k  w ith  o th e r s  to  p r o v id e  h ig h -q u a li ty  tr a in in g  a n d  
d e v e lo p m en t  t o  n e w  a n d  e x p e r ie n c e d  s c h o o l  s ta ff . T h e y  a re  part o f  th e  g o v e r n m e n t ’s  p la n  t o  g iv e  
s c h o o ls  a  c en tr a l r o le  in  r a is in g  stan d a rd s  b y  d e v e lo p in g  a  s e lf - im p r o v in g  an d  su s ta in a b le  s c h o o l -  
l e d  sy s tem .
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A t th e  t im e  o f  th e  r esea rch , th e  s c ie n c e  d epar tm en t h ad  a te am  o f  tw e lv e  te a ch er s  
su pp or ted  b y  fou r  te ch n ic ia n s  and  tw o  te a c h in g  a s s is ta n ts . S c ie n c e  w a s  tau g h t  in  
te n  lab o ra to r ie s , tw o  o f  w h ic h  w e r e  d e s ig n a te d  a s  s ix th  fo rm  te a ch in g  r o om s . O f  
th e  tw e lv e  te a ch er s , th re e  tau gh t  p h y s ic s .
F o r  G C SE  th e  s c h o o l tau gh t  th e  A Q A  sy lla b u s . F or  A - le v e l  th e  E d e x c e l  S a lter s  
H om e r s  c o u r se  is  f o l lo w e d  fo r  p h y s ic s . In  2 0 1 2 ,  3 4  s tu d en ts  sa t th e  A S  p h y s ic s  
e x am in a t io n s  and  2 3  th e  A 2  e x am in a t io n s .
T h e  G C SE  r e su lts  fo r  2 0 1 2  s h o w ed  th a t o f  th e  1 9 4  p u p ils  w h o  sa t th e  
e x am in a t io n s , 9 1 .3%  g a in ed  f iv e  p lu s  A* - C  g ra d e s  in c lu d in g  M a th s  and  
E n g lish , w e l l  a b o v e  th e  n a t io n a l a v e ra g e  o f  5 8 .2% . 94%  o f  th e se  p u p ils  
co n t in u ed  in to  further ed u ca t io n , w ith  72%  r em a in in g  at B row n in g  S c h o o l.  F o r  
S c ie n c e  9 0 .3%  o f  p u p ils  g a in e d  an  A* -  C  fo r  th e  c o r e  G C SE  and  8 6 .3%  an  A* - 
C  fo r  th e  a d d it io n a l G C SE . O ve ra ll th e  p u p ils  a t th is  s c h o o l  d em on s tr a ted  a  
h ig h e r  th an  a v e ra g e  a tta inm en t at G C SE .
O f  th e  3 4  p u p ils 22 w h o  to o k  th e  A S  p h y s ic s  e x am in a t io n  in  2 0 1 2 ,  a ll  b u t o n e  
p a s s e d  w ith  13 g a in in g  a  to p  g rad e . F o r  th e  A 2  e x am in a t io n  th ere  w a s  a  100%  
p a s s  ra te  w ith  fo u r  p u p ils  g a in in g  an  A* and  a  fu rther  7  an  A  grad e . I w a s  n o t  
a b le  to  a c c e s s  da ta  tha t s h o w ed  th e  p e r c en ta g e  o f  g ir ls  in  th e s e  c o h o r ts  o r  
w h e th e r  th e y  h ad  p r o g r e s sed  in terna lly , b u t c om m en ts  fr om  s t a f f  s h o w e d  th a t th e  
m a jo r ity  o f  th e ir  s ix th  fo rm ers  h ad  p r o g r e s s ed  in tern a lly .
O fs te d  d e sc r ib e  th e  s c h o o l  a s  a  p o p u la r  c om p r eh en s iv e  s c h o o l.  A s  n o te d  a b o v e , it 
is  g r a d ed  o u tsta n d in g  . T h e y  s ta te  th a t m o s t  o f  th e  p u p ils  are  o f  W h ite  B r i t is h  
b a ck g ro u n d  bu t that th e  p e r c e n ta g e  o f  p u p ils  fr om  e th n ic  m in o r it ie s  h a s  in c r ea s ed  
in  r e c e n t  y ea rs . T h e  n um b er  o f  s tu d en ts  w h o s e  fir st la n g u a g e  is  n o t  E n g li s h  is  
lo w  fo r  a  s c h o o l  o f  th is  s iz e  a s  is  th e  p e r c e n ta g e  o f  p u p ils  e l ig ib le  fo r  free  s c h o o l  
m ea ls  an d  th o s e  w ith  le a rn in g  d if f ic u lt ie s  a n d /o r  d is a b i lit ie s .
22 N um b e r  o f  g ir l s  a n d  b o y s  n o t  s p e c if ie d .
23 T h e  h ig h e s t  g r a d e  aw ard ed  b y  O fs t e d  in  s c h o o l  in sp e c t io n s .
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M y  su r v ey  w a s  a n sw er e d  b y  1 9 9  p u p ils . T h e  ta b le s  b e lo w  s h ow  th e  r ep or ted  
e th n ic ity  o f  th e  p u p ils  and  th e  r ep o r ted  s o c io e c o n om ic  b a ck gro un d  o f  th e ir  
paren ts /gu a rd ian s.
T ab le  5 -1  R ep o r ted  e th n ic i ty  o f  p u p ils  in  su r v e y  sam p le .
E th n ic i ty  %  o f  p u p ils  in  s u r v e y  sam p le
W h ite  8 9
B la c k  1
A s ia n  2
M ix e d  R a c e  5
O th er  3
T ab le  5 -2  R ep or ted  s o c io e c o n om ic  b a ck gro un d  o f  p a r en ts /g ua rd ian s  o f  p u p i ls  in  
s u rv ey  sam p le .
S o c io e c o n om ic M o th e r ’s F a th e r ’s
G rou p in g b a ck g rou n d  (% ) b a ck g rou n
P r o fe s s io n a l 4 9 4 7
C le r ic a l 2 2 11
S en io r  O ff ic ia l 2 7
S to re  w o rk e rs 5 5
S k il le d  M anu a l 2 17
S em i- sk il le d
M anua l
9 1
U n sk il le d 3 0
D o n ’t K n ow 4 8
U n em p lo y e d 9 3
T h is  d a ta  sh ow s  th a t th e  m a jo r ity  o f  th e  p u p ils  w h o  c om p le te d  m y  su r v ey  
d e s c r ib ed  th em se lv e s  a s  W h ite  a nd  h ad  p a ren ts  w h o  c am e  fr om  a  p r o fe s s io n a l  
b a ck g rou n d . T h is  d o e s  n o t  r e f le c t  th e  U K  e th n ic ity  o r  s o c io e c o n om ic  b a ck g ro u n d
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s ta t is t ic s , so  ca re  n e e d s  to  b e  ta k en  w h e n  c om p a r in g  da ta  fr om  th is  s c h o o l  w ith  
o th er  s ch o o ls .
L e s s o n  o b s e r v a t i o n s
In  m y  in it ia l r eq u e st  to  th e  s c h o o ls ,  I p r o p o s e d  to  u se  le s s o n  o b se rv a t io n s  and  
in fo rm a l te a ch er  in t e r v iew s  a s  p art o f  th e  da ta  c o l le c t io n  m e th o d s . B row n in g  
S c h o o l  w a s  v e r y  w e lc o m in g  and  sa id  th a t w h e n  I w a s  in  s c h o o l  c a rry in g  o u t  m y  
in te r v iew s  I c o u ld  o b s e rv e  a s  m an y  l e s s o n s  a s  I w an ted  to . O v er  tw o  sep ara te  
o c c a s io n s  ( s e e  t im e lin e , a p p en d ix  1 4 )  I o b se rv e d  fou r  p h y s ic s  c la s s e s  a nd  th ree  
c h em is tr y  c la s s e s 24 r a n g in g  fr om  y ea r  8 to  y e a r  12 .
M y  o v e ra ll  im p re s s io n s  o f  th e  le s s o n s  w e r e  o f  w e l l  p la n n ed  le s s o n s  w ith  a  
v a r ie ty  o f  a c t iv it ie s  ta k in g  p la c e . T h e  te a ch e rs  w e r e  c o n f id en t  in  th e ir  su b je c t  
k n ow le d g e  and  w e r e  p rep ared  to  a n sw er  q u e s t io n s  fr om  p u p ils  a s  th e  le s s o n  
p r o g r e s sed . P u p ils  w e r e  m a in ly  o n  ta sk  and  p a r t ic ip a ted  in  th e  le s s o n  a s  r eq u ired .
In  th e  fo u r  p h y s ic s  le s s o n s  I o b s e rv ed ,  I t o o k  p articu lar  n o te  o f  h o w  th e  g ir ls  in  
th e  c la s s  in te ra c ted  w ith  e a c h  o th er , w ith  th e  b o y s  in  th e  c la s s , w ith  th e  te a ch e r  
and  h o w  m u ch  th e y  p a r tic ip a ted  b y  a sk in g  and  a n sw er in g  q u e s t io n s . I a ls o  n o te d  
h o w  th e  te a ch er  in te r a c ted  w ith  th e  g ir ls  an d  i f  th er e  w a s  a n y  o b se rv a b le  
d if fe r e n c e  b e tw e e n  th is  in te r a c t io n  and  th a t w ith  b o y s .  I o b se rv e d  tw o  y ea r  10  
p h y s ic s  le s s o n s ,  a  y ea r  11 le s s o n  and  a  y e a r  12  le s s o n . T h e se  w e r e  g iv e n  b y  tw o  
d if fe r en t  te a ch e rs .
T h e  tw o  y ea r  10  c la s s e s  w e r e  o n  d if fe ren t  a sp e c ts  o f  th e  e le c tr om a gn e t ic  
sp ec trum . In  b o th  th e se  c la s s e s  g ir ls  w e r e  p r ep ar ed  to  p u t up  th e ir  h an d s  to  
a n sw er  q u e s t io n s . T h e  te a ch e rs  c h o s e  a  s e le c t io n  o f  p u p ils  to  a n sw er  th e  
q u e s t io n s . In  b o th  c la s s e s  th ere  w e r e  a  m in o r ity  o f  g ir ls  w h o  d id  n o t  a pp ea r  to  
e n g a g e  w ith  th e  le s s o n . O n e  o f  th e  te a ch e r s  ta ck le d  tw o  su c h  g ir ls  at th e  en d  o f  
h er  le s s o n  and  to ld  th em  tha t sh e  e x p e c t e d  th em  to  p a r t ic ip a te  m o re  fu l ly  in  th e
2 4 1 o b s e r v e d  c h em is tr y  c la s s e s  b e c a u s e  t h e s e  w e r e  th e  su b je c ts  b e in g  ta u g h t  o n  th e  d a y  I w a s  in  
s c h o o l  a n d  th is  g a v e  m e  an  o p p o r tu n ity  t o  g e t  a n  o v e r a ll  f e e l  fo r  th e  s c h o o l.
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n e x t  le s s o n  o th e rw is e  n o te s  w o u ld  b e  m ad e  in  th e ir  p lan n er s25. In  th e  o th er  y e a r  
10  c la s s , w h e n  th e  g r ou p  sp lit  up  to  carry  o u t  p ra c tica l w o r k , s om e  o f  th e  g ir ls  
w o rk ed  in  p a ir s  w h il s t  o th ers  w o r k e d  w ith  a  b o y .  In  o n e  su ch  g ir l/b o y  p a ir in g  th e  
g ir l t o o k  ch arge  o f  th e  e x p e r im en ta l w o r k  bu t in  an o th er  p a ir in g  th e  g ir l  ju s t  
scr ib ed . In  o n e  q u e s t io n  and  a n sw er  s e s s io n  o n e  b o y  te n d ed  to  d om in a te  th e  
s e s s io n  and  w a s  a sk ed  to  r e sp o n d  m o s t  o f  th e  tim e;  h ow e v e r  in  a n o th e r  s e s s io n  it 
w a s  o n e  o f  th e  g ir ls  w h o  p u t h er  h an d  up  a nd  a n sw er e d  m o s t  o f  th e  q u e s t io n s .
T h e  y e a r  11 p h y s ic s  le s s o n  o b s e rv e d  w a s  a  p r ep ara tion  l e s s o n  fo r  a n  u p c om in g  
G C SE  p ra c tic a l a s se s sm en t . T h e  s e s s io n  s ta r ted  w ith  a  q u e s t io n  and  a n sw er  
s e s s io n  r e c a p p in g  p r e v io u s  e x p e r im en ts  s im ila r  to  th e  o n e  b e in g  p r ep a r ed  for. 
Q u e s t io n s  w e r e  a n sw er ed  b y  a  m ix tu r e  o f  p u p ils . T h e  te a ch e r  r e sp o n d ed  w e l l  to  a  
q u e s t io n  a sk e d  b y  a  g ir l w h o  d id  n o t  u n d ers tan d  s om e th in g  and  h e  u s e d  a  g o o d  
a n a lo g y  to  e x p la in  h is  p o in t . W h e n  th e  p ra c t ic a l w o r k  started , m o s t  o f  th e  g ir ls  
w o rk e d  in  p a ir s  w ith  e a ch  o th er . In  o n e  m ix e d  p a r in g  th e  g ir l  ca rr ied  o u t  th e  
ex p e r im en t  w h ils t  th e  b o y  s cr ib ed .
T h e  y ea r  12  p h y s ic s  le s s o n  w a s  a b o u t c o l l i s io n s  and  w a s  m a in ly  a  p ra c t ic a l  
le s s o n . T h ere  w e r e  15 p u p ils  in  th is  c la s s , f iv e  o f  th em  g ir ls . O n ly  o n e  o f  th e  g ir ls  
w a s  th in k in g  o f  c o n t in u in g  o n to  A 2  p h y s ic s 26. T h ree  o f  th e  g ir ls  w o r k e d  to g e th e r  
in  o n e  g r ou p , w h ils t  th e  o th er  tw o  g ir ls  w o rk ed  in  g r o u p s  w ith  b o y s . In  th e  a ll  
g ir l g r ou p , th e  g ir ls  w o rk ed  w e l l  to g e th e r  and  sp lit  up  th e  r e sp o n s ib ili t ie s  e a s i ly .  
O ne  o f  th e  g ir ls  in  o n e  o f  th e  m ix e d  g ro u p s  w a s  v e r y  p a s s iv e  and  a l lo w e d  th e  
b o y s  to  s e t  up  th e  eq u ipm en t  and  ta k e  a ll th e  r ea d in g s . In  th e  o th er  m ix e d  g ro u p ,  
th e  g ir l w a s  r e sp o n s ib le  fo r  r ec o rd in g  th e  r e a d in g s  and  d o in g  th e  c a lcu la t io n s  
n eed ed .
A t  B ro w n in g  S c h o o l  I a lso  sp en t t im e  in  th e  s ta ffr o om  ta lk in g  to  te a ch e r s  and  
ta lk ed  t o  th e  te a ch e rs  I o b s e rv ed  fo l lo w in g  th e ir  le s s o n s . A l l  th e  te a ch e r s  fe lt  th a t  
th ere  w a s  an  is su e  a b o u t th e  n um b er  o f  g ir ls  w h o  c h o s e  to  s tu d y  A - le v e l  p h y s ic s ;  
th e y  w a n te d  m ore  to  ta k e  it. A lth o u g h  th e y  h ad  a  r e a so n ab le  n um b er  w h o  to o k
25 P la n n e r s , o r  d ia r ie s , a re  u s e d  in  s c h o o l  fo r  s tu d e n ts  t o  r e c o r d  th e ir  h om ew o r k  ta sk s  a n d  fo r  
te a c h e r s  a n d  p a r en ts  t o  r e c o rd  c om m en ts  a b ou t w o r k  o r  b e h a v io u r .
26 In fo rm a tio n  fr om  in fo rm a l d is c u s s io n  w ith  th e  f iv e  g ir l s  d u r in g  th e  p ra c t ic a l.
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A S , le s s  o f  th em  co n t in u ed  o n  to  ta k e  th e  fu ll  A - le v e l .  F o r  a  n um ber  o f  y e ars  th e  
s c h o o l  h ad  p a r t ic ip a ted  in  a  s ch em e  to  in tr od u c e  g ir ls  to  e n g in e e r in g  b y  tak in g  
th em  o n  o r g a n ised  v is i t s  ( s om e  o f  th e  g ir ls  d id  m en t io n  th is  s c h em e  d u r in g  th e  
in te r v iew s ) . T h e  te a ch e rs  fe lt  th a t th is  w a s  a  p o s i t iv e  m o v e  tow a rd s  en c o u r a g in g  
m ore  g ir ls  to  tak e  p h y s ic s  and  en g in e e r in g  bu t d e s c r ib ed  it a s  a  s lo w  p ro c e s s .
T h e  h ig h  p e r c e n ta g e  o f  p u p i ls  w h o  a tta in ed  h ig h  g rad e s  fo r  G C SE  s c ie n c e s  
in d ic a te s  th a t p r ior  a tta inm en t w o u ld  n o t  b e  a  barrier to  p u p ils  (an d  b y  
a ssu m p t io n  g ir ls )  p r o g r e s s in g  o n to  A - le v e l  p h y s ic s .  In  th e  c la s s e s  I o b s e rv e d ,  th e  
m a jo r ity  o f  g ir ls  p a r tic ip a ted  h i l ly  in  th e  c la s s e s  a n d  I d id  n o t  o b s e rv e  a n y  
n o tic e a b le  b ia s  b y  th e  te a ch er s  tow ard s  th e  b o y s  (e ith er  in  a sk in g  o r  a n sw er in g  
q u e s t io n s ) . O v e ra ll , I w o u ld  a rgu e  that th e  p r io r  a tta inm en t and  te a c h in g  
o b se rv e d  w o u ld  n o t  b e  an  o b v io u s  barrier  to  g ir ls  ta k in g  A - le v e l  p h y s ic s .
H in to n  S c h o o l
H in to n  S c h o o l is  a  c om p r eh en s iv e  s c h o o l  s itu a ted  o n  th e  e d g e  o f  a  la r g e  to w n  
s im ila r  to  th e  to w n  w h er e  B r ow n in g  S c h o o l  is  s itu a ted . T h e  s c h o o l  b e c am e  an  
a c a d em y  in  2 0 1 1 .  T h e  s c h o o l  h a s  a p p ro x im a te ly  1 7 5 0  p u p ils  w ith  o v e r  5 0 0  in  th e  
S ix th  F orm . It h a s  tw o  d e s ig n a te d  sp e c ia li t ie s  and  it  b e c am e  a T e a c h in g  S c h o o l  
du r in g  m y  re sea rch .
A t  th e  t im e  o f  m y  r esea rch , th e  s c ie n c e  d ep ar tm en t h ad  a  te am  o f  tw e n ty  te a ch e r s  
and  s ix  te c h n ic ia n s . O f  th e  tw e n ty  te a ch e r s , s ix  tau gh t p h y s ic s .
A t  G C SE  th e  s c h o o l  o f f e r s  p u p i ls  a  c h o ic e  o f  th ree  p rog ram m es;  c o r e  and  
a d d itio n a l G C SE  S c ie n c e ;  th e  th ree  s c ie n c e s  a s  sep a ra te  G C SE s  and  a  G C SE  in  
A p p lie d  S c ie n c e . A t  A - le v e l ,  th e  p h y s ic s  sy lla b u s  d e liv e r ed  is  A Q A .
T h e  G C SE  r e su lts  in  2 0 1 2  s h o w e d  th at 99%  o f  p u p i ls  g a in e d  5 A* -  C  g ra d e s  
(n a t io n a l a v e ra g e  =  7 9 .5% ) w ith  91%  g a in in g  A* - C  g rad e s  in c lu d in g  E n g li s h  
and  m a th s  (n a tion a l a v e ra g e  5 8 .9% ). F o r  s c ie n c e , 9 0%  o f  th e  G C SE  co h o r t  in
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2 0 1 2  a c h ie v e d  tw o  o r  m o r e  G C SE s  at g rad e  C  o r  a b o v e . T h is  s c h o o l,  a s  w ith  
B row n in g  S c h o o l,  d em on s tr a te s  a  m u ch  h ig h e r  th an  n a t io n a l a v e ra g e  a tta inm en t  
at G C SE .
T h e  2 0 1 2  A - le v e l  r e su lts  s h o w  tha t 57%  o f  th e  A - le v e l  g rad e s  w e r e  at A*, A  o r  B  
(n a t io n a l a v e ra g e  =  5 3% ). F or  p h y s ic s  5 4  p u p ils  sa t th e  A S  e x am in a t io n  and  2 6  
th e  A 2  e x am in a t io n . I w a s  a b le  to  o b ta in  th e  b r e a k d ow n  o f  n um bers  o f  b o y s  a nd  
g ir ls  fo r  th is  2 0 1 2  d a ta  ( s e e  tab le s  5 .3  and  5 .4 ) .
T ab le  5 -3  A S  P h y s ic s  g en d e r  b r ea k d ow n
S tu d en t  ty p e  
G ir ls  (in te rn a l p r o g r e s s io n 27)
G ir ls  (e x te rn a l p r o g r e s s io n 28)
B o y s  (in te rn a l p ro g r e s s io n )
B o y s  (e x te rn a l p r o g r e s s io n )
T ab le  5 -4  A 2  P h y s ic s  g en d e r  b r ea k d ow n
S tu d en t  ty p e  N um b er
G ir ls  (in te rn a l p r o g r e s s io n )  1
G ir ls  (e x te rn a l p ro g r e s s io n )  2
B o y s  (in te rn a l p ro g r e s s io n )  2 0
B o y s  (e x te rn a l p r o g r e s s io n )  3
F o r  th e  A S  c o h o r t, o f  th e  41  p u p ils  w h o  p r o g r e s s ed  in terna lly , 2 2%  w e r e  g ir ls . 
O vera ll, th is  A S  c o h or t  h a d  24%  g ir ls . T h e  n a t io n a l a v e ra g e  fo r  g ir ls  ta k in g  A -  
le v e l  p h y s ic s  is  2 0% . F o r  th is  c oh o r t , th e  to ta l p e r c en ta g e  o f  g ir ls  w a s  ju s t  a b o v e  
th e  n a t io n a l a v e ra g e  and  th e  m a jo r ity  o f  th e s e  g ir ls  h ad  p r o g r e s s ed  in tern a lly .  
T h e se  p e r c e n ta g e s  s h o w  tha t fo r  th is  c o h or t , fem a le  ta k e  up  o f  A - le v e l  p h y s ic s
27 S tu d ie d  fo r  G C S E  at th is  s c h o o l
28 E n te r ed  s c h o o l  in  s ix th  fo rm  h a v in g  ta k en  G C S E s  a t  a n o th e r  s c h o o l.
N um b er
9
4
3 2
9
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w a s  g o o d . T h e  p ic tu re  is  n o t  so  g o o d  fo r  th e  A 2  c oh o r t . O f  th e  2 6  p u p ils  w h o  
to o k  th e  A 2  e x am in a t io n , o n ly  th ree  w e r e  g ir ls  and  tw o  o f  th e se  en te r ed  th e  s ix th  
fo rm  fr om  o u ts id e  th e  s ch o o l. I d o  n o t  h a v e  th e  A S  f ig u re s  fo r  th is  c o h o r t , b u t it 
w o u ld  b e  w o r ry in g  fo r  f em a le  A - le v e l  p h y s ic s  n um bers  i f  e ith e r  th is  w a s  a  tru e  
r e f le c t io n  o f  th e  n um ber  o f  g ir ls  w h o  star ted  th e  tw o  y ea r  A - le v e l  p ro g ram m e  o r  
th ere  w a s  a  h ig h  d rop  o u t  ra te  b e tw e e n  th e  A S  and  A 2  y ears .
O fs ted  d e sc r ib e  th e  s c h o o l  a s  a  h ig h ly  p op u la r , m ix e d  c om p r eh e n s iv e  s c h o o l  
w h ic h  is  s ig n if ic a n t ly  la rg er  th an  a v era g e . It w a s  g rad ed  o u ts tan d in g . T h e y  s ta te  
th a t v ir tu a lly  a ll o f  th e  p u p i ls  are o f  W h ite  B r i t is h  b a ck g rou n d . T h e  n um b er  o f  
s tu d en ts  w h o s e  first la n g u a g e  is  n o t  E n g lis h  is  v e r y  lo w , a s  is  th e  p e r c en ta g e  o f  
p u p ils  e l ig ib le  fo r  free  s c h o o l  m e a ls  and  th o s e  w ith  le a rn in g  d if f ic u lt ie s  a n d /o r  
d is a b i lit ie s .
M y  su r v e y  w a s  a n sw er e d  b y  2 5 9  p u p ils . T h e  ta b le s  b e lo w  s h o w  th e  r ep o r ted  
e th n ic ity  o f  th e  p u p ils  an d  th e  r ep or ted  s o c io e c o n om ic  b a ck g ro un d  o f  th e ir  
p aren ts /gu a rd ian s.
T ab le  5 -5  R ep o r ted  e th n ic ity  o f  p u p ils  in  su r v e y  sam p le .
E th n ic i ty  %  o f  p u p ils  in  s u r v e y  sam p le
W h ite 91
B la c k 2
A s ia n 1
M ix e d  R a c e 3
O th er 2
1 1 4
T ab le  5 -6  R ep o r ted  s o c io e c o n om ic  b a ck g ro un d  o f  p a r en ts /g u a rd ian s  o f  p u p i ls  in
su rv ey  sam p le .
S o c io e c o n om ic M o th e r ’s F a th e r ’s
G rou p in g b a ck g ro u n d  (% ) b a ck g rou n
P r o fe s s io n a l 4 9 5 8
C le r ic a l 21 10
S en io r  O ff ic ia l 2 7
S to re  w o rk e rs 4 3
S k il le d  M anu a l 2 13
S em i- sk il le d
M anu a l
5 1
U n sk il le d 2 1
D o n ’t  K n ow 2 4
U n em p lo y e d 12 2
A s  w ith  B row n in g  S c h o o l,  p u p ils  a t H in to n  S c h o o l  are p r e d om in an tly  W h it e  an d  
fr om  p r o fe s s io n a l b a ck g rou n d s . T h is  m ean s  th a t th e  c o h o r ts  o f  p u p ils  w h o  
c om p le te d  th e  su r v ey  from  b o th  th e  s c h o o ls  are c om pa rab le  bu t th a t th e y  d o  n o t  
r e f le c t  th e  n a t io n a l a v e ra g e .
A s  I o u t lin ed  in  th e  s e c t io n  o n  B row n in g  S c h o o l ,  I o r ig in a lly  r eq u e s ted  th a t I b e  
a l lo w e d  to  u nd ertak e  le s s o n  o b se rv a t io n s  and  in fo rm a l te a ch e r  in t e r v iew s  a s  part  
o f  m y  p ro je c t . A lth o u g h  H in to n  S c h o o l d id  s ig n  up  to  fr illy  p a r t ic ip a te  in  th e  
p ro je c t , w h e n  I tr ied  to  firm  up  t im e s  w h e n  I c o u ld  carry  o u t  le s s o n  o b s e rv a t io n s  
th e y  w e r e  n o t  p o s s ib le . A ls o ,  a lth ou gh  I w a s  w e lc o m e  to  m ak e  a  cu p  o f  te a  a nd  
ea t  m y  s a n d w ic h e s  in  th e  s c ie n c e  s ta ffro om , I d id  n o t  h a v e  th e  o p p o r tu n ity  to  ta lk  
a bou t  m y  p ro je c t  in  d e ta il  w ith  th e  s c ie n c e  s ta ff , e v e n  th o u g h  I r eq u e s ted  th is  o n  
s e v e r a l  o c c a s io n s .
T h e  G C SE  da ta  from  H in to n  S c h o o l s h o w s  th a t th ere  is  n o t  an  is su e  w ith  p r io r  
a tta inm en t  b e in g  a  barrier  to  p u p ils  p r o g r e s s in g  o n to  A - le v e l  p h y s ic s .  T h e  2 0 1 2  
A S  P h y s ic s  c o h o r t  da ta  s h o w s  th a t in  that c o h o r t th ere  w a s  a  ju s t  a b o v e  a v e ra g e
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num b er  o f  g ir ls  w ith  m an y  o f  th em  p r o g r e s s in g  in tern a lly . H e a d l in e  f ig u r e s  o f  
th is  ty p e  c a n  m a sk  a m o r e  c om p le x  p ic tu r e  o f  w h y  g ir ls  d o  and  d o  n o t  c h o o s e  to  
c o n t in u e  to  s tu d y  p h y s ic s  p o s t  16 . U s in g  a  q u a lita t iv e  ap p roach , a s  I h a v e  d o n e ,  
ca n  h e lp  to  g iv e  m o re  d e ta ils  a b o u t th e  r e a so n s  fo r  th e s e  c h o ic e s .
T h e  Q u e s tio n n a ir e  D a ta
T h e  q u e s tio n n a ir e  w a s  a n sw er ed  b y  4 5 8  p u p ils . T h e  b r ea k d ow n  fr om  e a c h  s c h o o l  
is  s h o w n  in  tab le  5 .7  b e lo w . T h e se  p u p i ls  w e r e  a ll s e le c t e d  b y  te a ch e r s  a t e a ch  
s c h o o l  a s  h a v in g  th e  curren t a tta inm en t n e e d e d  to  a c h ie v e  a  g rad e  at G C SE  tha t  
w o u ld  a l lo w  th em  to  p ro g r e s s  o n to  A - le v e l  p h y s ic s  i f  th e y  s o  c h o s e .
T ab le  5 -7  P u p ils  w h o  a n sw er ed  su rvey .
G ir ls  B o y s
Y ea r Y ear Y ea r Y ea r
9 10 9 10
3 7 5 6 4 4 6 2B row n in g  
S c h o o l
H in to n  S c h o o l 5 2  5 7  6 5  85
I w o u ld  h a v e  e x p e c t e d  th a t b o th  th e  y e ar  c o h o r ts  w o u ld  in c lu d e  a p p ro x im a te ly  
th e  sam e  n um bers  ( s c h o o ls  ten d  to  recru it a p p ro x im a te ly  th e  sam e  n um b er  o f  
p u p ils  e a ch  y ea r) . F ew er  y e ar  9  p u p ils  a t e a ch  s c h o o l  c om p le te d  th e  
q u es t io n n a ir e . T h is  c o u ld  b e  an  in d ic a t io n  o f  few er  p u p ils  at th is  a g e  b e in g  
p r ed ic ted  a s  h a v in g  th e  n e c e s s a r y  fu tu re  a tta inm en t  to  a c h ie v e  a  g o o d  G C SE  
grad e  or  th a t th ere  w a s  n o t  t im e  fo r  a ll c la s s e s  to  c om p le te  th e  q u es t io n n a ir e . F o r  
y ea r  10  at H in to n  S c h o o l,  18  m o re  b o y s  c om p le te d  th e  q u es t io n n a ir e  th a n  g ir ls .  
T h is  c o u ld  b e  a n  in d ic a t io n  th a t th er e  are few er  g ir ls  o v e ra ll  in  th is  c o h o r t  o r  th a t  
th er e  are m o re  b o y s  in  th e  h ig h e r  a tta inm en t s e t s . T h e  p u p i ls  a t e a ch  s c h o o l  w h o
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a n sw er ed  th e  q u es t ion n a ire  w e r e  c h o s e n  b y  th e  te a ch e r s . A lth o u g h  a ll  th e  p u p ils  
at e a ch  s c h o o l  had , in  th e  o p in io n  o f  th e ir  te a ch er s , th e  curren t a tta inm en t n e e d e d  
to  b e  a b le  to  p ro g r e s s  o n to  A - le v e l  p h y s ic s  i f  th e y  so  c h o s e ,  th e s e  m ea su r e s  o f  
a tta inm en t m a y  b e  d if fe r en t  b e tw e e n  th e  tw o  s ch o o ls . I w o u ld  n o t  e x p e c t  th is , b u t  
s in c e  I d id  n o t  a sk  fo r  th e  m ea su r e s  u se d , I c a nn o t d e f in it e ly  s a y  that th is  w a s  n o t  
a  r e a so n  fo r  th e  d if fe ren t n um b ers  w h o  a n sw er ed  th e  q u e st io n n a ir e .
T h e  d a ta  fr om  th is  q u e s tio n n a ir e  g iv e  a  ‘sn a p sh o t’ v ie w  o f  th e  o p in io n s  o f  p u p ils  
at th e  tw o  s c h o o ls  at th e  t im e  th e  q u es t io n n a ir e  w a s  a n sw er ed . C om p a r iso n  o f  
p u p ils  is  p r ob lem a tic . C om p a r is o n  o f  r esu lts  b e tw e e n  th e  y ea rs  at e a c h  s c h o o l  is  
a ls o  p ro b lem a tic . O b serv a t io n s  c a n  b e  m ad e  a bo u t th e  tw o  y ea r  g r o u p s  at th e  
t im e  o f  da ta  c o l le c t io n  bu t n o t  o f  c h a n g e s  in  o p in io n s  fr om  o n e  y ea r  to  th e  n ex t .
P o s s ib le  A - le v e l  c h o ic e s
T h e  p u p i ls  w e r e  a sk ed  to  l is t  up  to  f iv e  p o s s ib le  su b je c ts  th a t th e y  w e r e  th in k in g  
o f  c h o o s in g  to  s tu d y  fo r  A - le v e l .  A  w id e  v a r ie ty  o f  A - le v e l  su b je c ts  w a s  s e le c t e d  
b y  th e  p u p i ls  a s  p o s s ib i l i t ie s .  It m u st  b e  b o m  in  m in d  w h e n  a n a ly s in g  th e s e  
r e su lts  th a t th e se  are  ju s t  p o s s ib le  fu tu re  c h o ic e s , n o t  a c tu a l o n e s  and  th a t a sk in g  
a b ou t c h o ic e s  in  s c ie n c e  le s s o n s  m a y  h a v e  in tr od u ced  a  b ia s  ( s e e  C h ap ter  4 ) .
1 1 7
C h a r t  5 -1
B row n in g  Y e a r  9 A -leve l c h o ices
n
■
1 -j ■ ■ -n
■
kill 1 B.ll . , o l , l 1 II II
Sub ject
■  B r o w n in g  Y e a r  9  B o y s
■  B ro w n in g  Y e a r  9  g ir ls
I n  Y e a r  9  a t  B ro w n in g  S c h o o l  2 0  b o y s  ( 4 5 %  o f  b o y s  in  th e  s u r v e y )  a n d  4  g ir l s  
( 1 1 %  o f  g i r l s  in  th e  s u r v e y )  i n d i c a t e d  th a t  t h e y  w e r e  th in k in g  o f  c h o o s in g  t o  
s t u d y  A - le v e l  p h y s ic s .  I t  w a s  th e  m o s t  p o p u l a r  f u tu r e  c h o ic e  f o r  th e  b o y s
t b
s u r v e y e d  ( n o t  in c lu d in g  o th e r  s u b je c t s )  a n d  9  m o s t  p o p u la r  a m o n g s t  t h e  g ir l s .
C h a r t  5 -2
B row n in g  Y e a r  10  A -le ve l cho ices
Jl I .
xo
Sub ject
□  B r o w n in g  Y e a r  1 0  b o y s
□  B r o w n in g  Y e a r  1 0  g i r ls
1 1 8
I n  Y e a r  10  a t  B r o w n in g  S c h o o l  3 2  b o y s  ( 5 2 %  o f  b o y s  in  th e  s u r v e y )  a n d  15 g ir l s  
( 2 7 %  o f  g i r l s  in  th e  s u r v e y )  i n d i c a t e d  th a t  t h e y  w e r e  t h i n k in g  o f  c h o o s in g  to  
s tu d y  A - le v e l  p h y s ic s .  I t  w a s  th e  m o s t  p o p u l a r  f u tu r e  c h o ic e  f o r  t h e  b o y s  
s u r v e y e d  ( n o t  in c lu d in g  o th e r  s u b je c t s )  a n d  5 th m o s t  p o p u l a r  a m o n g s t  t h e  g ir l s .
C h a r t  5 -3
H in to n  Y e a r  9 A -le ve l C ho ices
4 5
4 0
35
3 0  +  
fc 2 5 - J -n
E
z  20  
15  4- 
1 0  
5  4
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Sub ject
■  H in to n  Y e a r  9  b o y s  
□  H in to n  y e a r  9  g i r ls
I n  Y e a r  9  a t  H in to n  S c h o o l  41  b o y s  ( 6 3 %  o f  b o y s  in  th e  s u r v e y )  a n d  10  g ir l s  
( 1 9 %  o f  g i r l s  in  th e  s u r v e y )  i n d i c a t e d  th a t  t h e y  w e r e  t h i n k in g  o f  c h o o s in g  t o  
s tu d y  A - l e v e l  p h y s ic s .  I t  w a s  th e  m o s t  p o p u l a r  f u tu r e  c h o ic e  f o r  th e  b o y s  
s u r v e y e d  ( n o t  in c lu d in g  o th e r  s u b je c t s )  a n d  7 th m o s t  p o p u l a r  a m o n g s t  t h e  g ir l s .
1 1 9
C h a r t  5 - 4
H in to n  Y e a r  10  A -le ve l C ho ices
E  3 0  - -
JELaA rfi m
s s s  v 7 / / / / / / / /  ^
■  H in to n  Y e a r  1 0  b o y s  
□  H in to n  y e a r  1 0  g i r ls
Sub ject
I n  Y e a r  10  a t  H in to n  S c h o o l  4 2  b o y s  ( 4 9 %  o f  b o y s  in  t h e  s u r v e y )  a n d  12  g i r l s  
( 2 1 %  o f  g i r l s  in  t h e  s u r v e y )  i n d i c a t e d  th a t  t h e y  w e r e  t h i n k in g  o f  c h o o s in g  to  
s t u d y  A - l e v e l  p h y s ic s .  I t  w a s  th e  2 nd m o s t  p o p u l a r  f u tu r e  c h o ic e  f o r  t h e  b o y s
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s u r v e y e d  ( n o t  in c lu d in g  o th e r  s u b je c t s )  a n d  8 m o s t  p o p u l a r  a m o n g s t  t h e  g ir l s .
I n  2 0 1 1  th e  n a t io n a l  p i c t u r e  f o r  A - l e v e l  u p t a k e  (G il l ,  2 0 1 2 )  s h o w e d  t h a t  p h y s i c s  
w a s  th e  t h i r d  m o s t  p o p u l a r  s u b je c t  f o r  b o y s  a n d  th e  2 1 st m o s t  p o p u l a r  f o r  g i r l s  
( e x c lu d in g  g e n e r a l  s tu d ie s ) .  O v e r a l l  1 0 .6 %  o f  t h e  A - l e v e l  c o h o r t  c h o s e  p h y s i c s ;  
1 8 .4 %  o f  th e  m a le  c o h o r t  a n d  4 .0 %  o f  th e  f e m a le  c o h o r t .  T h e  f ig u r e s  f r o m  m y  
s u r v e y  a r e  h ig h e r  t h a n  th is ,  p o s s i b ly  d u e  to  th e  c r i t e r i a  u s e d  to  c h o o s e  th e  p u p i l s  
w h o  a n s w e r e d  th e  q u e s t i o n n a i r e  ( i .e .  o n ly  t h o s e  w h o  a l r e a d y  h a d  th e  a t t a i n m e n t  
n e e d e d  to  g o  o n  to  s tu d y  A - le v e l  p h y s i c s  a n d  o th e r  A - l e v e l s ) ,  a n d  t h e s e  o n ly  
s h o w  p o s s ib l e  c h o ic e s  n o t  a c tu a l  c h o ic e s .  T h e  s c h o o ls  c h o s e n  w e r e  a ls o  o n e s  
w h e r e  t h e r e  w a s  a l r e a d y  a  h i s t o r y  o f  h i g h  p r o g r e s s i o n  o n to  A - le v e l  p h y s i c s  a n d  it 
h a s  b e e n  s h o w n  t h a t  w h e r e  t h e r e  is  a l r e a d y  a  h i g h e r  p r o g r e s s i o n  o n to  a  s u b je c t  
t h is  w i l l  b e  r e p e a t e d  in  f u tu r e  y e a r s .
1 2 0
W h y  c h o o s e  o r  n o t  c h o o s e  p h y s ic s ?
T h e  q u e s tio n n a ir e  a sk ed  th e  r e sp o n d en ts  to  d e sc r ib e  w h y  th e y  w e r e  th in k in g  o f  
c h o o s in g  p h y s ic s  o r  w h y  th e y  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s . S im ila r  
a n sw er s  to  th is  o p e n  en d ed  q u e s t io n  w e r e  c o d e d  a s  o n e  r e sp o n se .
A s  d is c u s s e d  in  C hap ter  2 , p r e v io u s  r e sea rch  h a s  s h o w n  th a t su b je c ts  are c h o s e n  
fo r  fu rther  s tu d y  b e c a u s e  o f  e n jo ym en t  o r  b e c a u s e  th e y  are n e e d e d  fo r  fu ture  
ca reer  c h o ic e s .  S u b je c ts  are n o t  c h o s e n  d u e  to  lo w  in ter e st  (o r  b o r ed om ) o r  
b e c a u s e  o f  p o o r  p e r fo rm an ce . T h e  r e a so n s  g iv e n  fo r  th in k in g  o f  c h o o s in g  o r  n o t  
c h o o s in g  p h y s ic s  are tab u la ted  b e lo w .
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T ab le  5 -8  R e a so n s  fo r  T h in k in g  o f  C h o o s in g  A - le v e l  P h y s ic s
R e a so n s G ir ls B o y s
Y ea r  9  
(n = 1 4 )
Y ea r  10  
(n = 2 7 )
Y ea r  9  
(n = 6 1 )
Y ea r  10  
(n = 7 4 )
P h y s ic s  is  n e e d e d  fo r  m y  
fu tu re  c a reer
5 7 4 4 3 6 2 9
I e n jo y  p h y s ic s 2 9 33 52 5 8
P h y s ic s  is  m a th em a tic s  b a s ed  
and  I am  g o o d  at m a th em a tic s
0 15 5 1
I am  g o o d  at p h y s ic s 14 0 0 4
C h o o s in g  p h y s ic s  m ak e s  m e  
lo o k  g o o d
0 0 5 3
P h y s ic s  is  b o r in g 0 4 0 0
N o  r e a s o n  g iv e n 0 4 2 5
(N o te  -  f ig u re s  g iv e n  are p e r c e n ta g e  o f  th a t c oh o r t)
T h e  tw o  m a in  r e a so n s  g iv e n  fo r  th in k in g  o f  c h o o s in g  to  s tu d y  p h y s ic s  a t A - le v e l  
are b e c a u s e  p h y s ic s  is  e n jo y a b le  and  b e c a u s e  p h y s ic s  is  a  su b je c t  th a t is  n e e d e d  
fo r  a  fu tu re  ca reer  g o a l. A m o n g s t  g ir ls  w h o  are th in k in g  o f  c h o o s in g  p h y s ic s  th e  
m o s t  c om m o n  r e a so n  is  fo r  a  fu tu re  c a reer  rather  th an  a n  in te r e st  in  th e  su b je c t  
w h er ea s  fo r  b o y s  in ter est is  th e  m o s t  c om m on  r ea so n . 15%  o f  y ea r  10  g ir ls  are  
th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  it is  a  m a th em a tic s  b a s ed  su b je c t  a n d  th e y  
c o n s id e r  th em se lv e s  g o o d  at m a th em a tic s  a nd  14%  o f  y e a r  9  g ir ls  are th in k in g  o f  
c h o o s in g  p h y s ic s  b e c a u s e  th e y  f e e l  th e y  are g o o d  at it. T h e  p e r c e n ta g e s  in  b o th  o f  
th e s e  c a te g o r ie s  fo r  b o y s  are m u ch  low e r . O n e  r e a s o n  g iv e n  b y  a  sm a ll  
p e r c e n ta g e  o f  b o y s  o n ly  w a s  th a t th e y  c o n s id e r ed  th a t ta k in g  an  A - le v e l  in
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p h y s ic s  g a v e  th em  k u d o s  -  it m ad e  th em  lo o k  g o o d  c om pa red  to  o th er  b o y s  
b e c a u s e  th e y  h a d  c h o s e n  a  hard  su b je c t .
T ab le  5 -9  R e a s o n s  fo r  N o t  T h in k in g  o f  C h o o s in g  A - le v e l  P h y s ic s
R e a s o n s G ir ls B o y s
Y ea r  9  
(n = 7 3 )
Y ea r  10  
(n = 8 5 )
Y ea r  9  
(n = 4 6 )
Y ea r  10  
(n = 7 3 )
I am  n o t  in te r e s ted  in  p h y s ic s 2 7 3 6 2 8 4 2
I d o n ’t  n e e d  p h y s ic s  fo r  m y  
fu tu re  ca reer
3 6 31 35 15
I am  n o t  g o o d  at p h y s ic s 2 2 2 7 9 19
I h a v e n ’t  d e c id e d  y e t  w h a t  I 
am  ta k in g  fo r  A - le v e ls
5 1 2 2 12
N o  r e a so n 9 5 7 12
(N o te  -  f ig u re s  g iv e n  are p e r c e n ta g e  o f  th a t c oh o r t)
T h e  r e a so n s  g iv e n  fo r  n o t  th in k in g  o f  ta k in g  A - le v e l  p h y s ic s  w e r e  a s  p r ed ic ted  b y  
p r ev io u s  r esea rch . M o re  g ir ls  th an  b o y s  sa id  th a t th e y  w e r e  n o t  th in k in g  o f  ta k in g  
p h y s ic s  b e c a u s e  th e y  w e r e  n o t  g o o d  at it. T h is  c o u ld  b e  lin k ed  to  a  lo w e r  s e l f  
e f f ic a c y  fo r  p h y s ic s  am o n g s t  g ir ls  th an  b o y s  ( s e e  la ter  s e c t io n ) . A  r e a s o n ab le  
n um b er  o f  b o y s  h ad  n o t  y e t  th o u gh t  a b ou t w h a t  su b je c ts  th e y  w e r e  g o in g  to  tak e  
fo r  A - le v e l .  I h a v e  in c lu d e d  th e s e  p u p ils  in  th e  n o t  c h o o s in g  p h y s ic s  f ig u r e s  b u t,  
o f  c o u r s e ,  th e y  c o u ld  in  th e  fu tu re  a c tu a lly  c h o o s e  p h y s ic s .  I h a v e  in c lu d e d  th em  
here  b e c a u s e  a t th e  t im e  o f  th e  q u es t io n n a ir e  th e y  w e r e  n o t  th in k in g  o f  c h o o s in g  
p h y s ic s .
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P h y s ic s  w o r d s
O ne  o f  th e  q u e s t io n s  o n  th e  q u e st io n n a ir e  a sk e d  r e sp o n d en ts  to  s e le c t  fr om  a  
range  o f  w o rd s  w h a t th e y  fe lt  a b ou t p h y s ic s . T h e  w o rd s  w e re :-
E n jo y  L ik e  H a te  B o r e d
F r ig h ten ed  E x c ite d  A n x io u s
W o rr ied  D if f ic u lt  E a s y  In te r es t in g
R e sp on d en ts  w e r e  a s k ed  to  s e le c t  a s  m an y  a s  th e y  w an ted  and  to  a dd  fu rther  
w o rd s  i f  th e y  w a n te d . F o r  a n a ly s is  I r e c o rd ed  h o w  m an y  t im e s  e a c h  w o r d  w a s  
s e le c te d  and  a llo w e d  up  to  f iv e  w o r d s  p e r  r e sp o n d en t , w h ic h  g a v e  an  a v e ra g e  
num ber  o f  r e sp o n se s . T h is  m ean t  th a t e a ch  r esp o n d en t  c o u ld  h a v e  a  d if fe ren t  
num ber  o f  r e s p o n se s  to  th is  q u e s t io n . I r e c o rd ed  m u lt ip le  r e s p o n se s  and  lo o k e d  
fo r  o v e ra ll  tr end s  ra ther  th an  a b so lu te  n um bers  fo r  e a c h  w o rd .
R a th er  th an  lo o k in g  at s im ila r it ie s  and  d if fe r e n c e s  b e tw e e n  th e  g ir ls  a n d  b o y s  in  
e a c h  y ea r  g r ou p  at e a ch  s c h o o l , I lo o k e d  at th e  s im ila r it ie s  a nd  d if fe r e n c e s  
b e tw e e n  g ir ls  an d  b o y s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  and  b e tw e e n  g ir ls  
and  b o y s  w h o  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s . T h e  w o rd s  c h o s e n  b y  e a c h  
o f  th e s e  g r o u p s  are r ep r e sen ted  b e lo w  u s in g  a  ‘w o r d  c lo u d ’ fo rm at ( s e e  a p p en d ix  
4  fo r  da ta  u s e d  to  p ro d u c e  w o r d  c lo u d s ) . T h is  fo rm a t s h ow s  th e  m o s t  c om m o n ly  
c h o s e n  w o rd s  a s  la rger  th an  th o s e  n o t  c h o s e n  s o  o ften .
1 2 4
C h a r t  5 -5  G i r l s  w h o  a r e  t h i n k i n g  o f  c h o o s i n g  A - l e v e l  p h y s i c s
f r ig h te n e d
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easy
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C h a r t  5 -6  B o v s  w h o  a r e  t h i n k in g  o f  c h o o s in g  A - l e v e l  p h y s i c s
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F o r  b o th  g ir l s  a n d  b o y s  w h o  a re  t h i n k in g  o f  c h o o s in g  A - le v e l  p h y s i c s  t h e i r  m o s t  
c o m m o n ly  c h o s e n  w o r d  to  d e s c r ib e  h o w  t h e y  f e e l  a b o u t  p h y s ic s  is  i n t e r e s t in g  
f o l l o w e d  c lo s e ly  b y  l ik e . H o w e v e r ,  th e  g ir l s  g r o u p  a l s o  d e s c r ib e  p h y s ic s  a s  
d i f f i c u l t  m o r e  f r e q u e n t l y  t h a n  d id  th e  b o y s  g r o u p  a n d  a ls o  fe l t  b o r e d  b y  p h y s i c s  
m o r e  t h a n  t h e  b o y s .  R e c e n t  r e s e a r c h  (P ik e  a n d  D u n n e ,  2 0 1 1 )  h a s  s h o w n  a  t r e n d  
to w a r d s  c h o o s in g  p h y s i c s  a n d  s o m e  o t h e r  A - le v e l  s u b je c t s  b e c a u s e  t h e y  a r e  
t h o u g h t  o f  a s  b e in g  h a r d  a n d  t h a t  th is  g iv e s  e x t r a  k u d o s  to  th o s e  s tu d e n t s  w h o  
c h o o s e  th e m . T h e  c h o ic e  o f  b o r e d  is  n o t  a n  o b v io u s  o n e . I t  c o u ld  b e  s u g g e s t e d  
th a t  b o r e d  is  l i n k e d  to  e a s y  ( i .e .  a n  e a s y  s u b je c t  d o e s  n o t  s t r e t c h  s o  y o u  b e c o m e  
b o r e d ) .  A n o th e r  e x p l a n a t i o n  c o u ld  b e  th a t  t h e  t e a c h in g  is  n o t  i n s p i r in g  b u t  th is  
q u e s t i o n n a i r e  w i l l  n o t  p r o v id e  a n sw e r s  f o r  th is .
C h a r t  5 -7  G ir ls  w h o  a r e  n o t  t h in k in g  o f  c h o o s in g  A - le v e l  p h y s i c s
bo red
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C h a r t  5 - 8  B o y s  w h o  a r e  n o t  t h i n k i n g  o f  c h o o s i n g  A - l e v e l  p h y s i c s
difficult
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F o r  g ir l s  w h o  a r e  n o t  t h i n k in g  o f  c h o o s in g  A - l e v e l  p h y s i c s  t h e i r  tw o  m o s t  
c o m m o n ly  c h o s e n  w o r d s  to  d e s c r ib e  th e i r  f e e l in g  a b o u t  p h y s ic s  a r e  d i f f i c u l t  a n d  
b o r e d .  T h e s e  a r e  b o t h  a ls o  c h o s e n  b y  b o y s  w h o  a r e  n o t  t h i n k in g  o f  c h o o s in g  
p h y s ic s  b u t  b o r e d  w a s  c h o s e n  m o r e  o f t e n  th a t  d i f f i c u l t .  F o r  b o th  g r o u p s  o f  n o n  
c h o o s e r s ,  m a n y  p u p i l s  a l s o  c h o s e  l ik e  a n d  in te r e s t in g .
H ow  d o  I  c o m p a r e  m y s e l f  to  o th e r s ?
A s  d i s c u s s e d  in  C h a p t e r  3 ,  a  h ig h  s e l f  e f f i c a c y  ( a  p e r s o n ’s p e r c e i v e d  c a p a b i l i t y  
f o r  l e a r n in g  a t  a  d e s i g n a t e d  le v e l )  h a s  b e e n  s u g g e s t e d  a s  a  g o o d  p r e d i c t o r  o f  
fu tu r e  s u b je c t  c h o ic e  (B r i t n e r  a n d  P a ja r e s ,  2 0 0 6 ) .  B o y s  a r e  a ls o  r e p o r t e d  a s  
h a v in g  a  h ig h e r  s e l f  e f f i c a c y  t h a n  g ir l s  (M e e c e  a n d  J o n e s ,  1 9 9 6 ) .  O n e  q u e s t i o n  
a s k in g  a b o u t  i s s u e s  r e l a t e d  to  p h y s i c s  s e l f  e f f i c a c y  w a s  p o s e d  in  th e  
q u e s t i o n n a i r e .  T h i s  a s k e d  th e  r e s p o n d e n t s  to  r a n k  t h e i r  p h y s i c s  a b i l i t y  r e l a t i v e  t o  
th e  r e s t  o f  th e  c la s s  a n d  to  r a n k  t h e i r  l i k in g  o f  p h y s i c s  r e l a t i v e  to  t h e i r  f r ie n d s .
1 2 7
R an k in g  th e ir  a b il ity  r e la t iv e  to  th e ir  c la s s  r e f le c ts  th e  m a s te r y  fa c to r  o f  s e l f  
e f f ic a c y ;  th e y  b e l ie v e  that th e y  are c a p a b le  o f  a c h ie v in g  in  p h y s ic s  r e la t iv e  to  th e  
s im ila r  o th er s  in  th e ir  c la s s . R an k in g  th e ir  l ik in g  o f  p h y s ic s  r e la t iv e  to  fr iend s  
r e f le c ts  th a t som e o n e  o ft e n  b e l ie v e s  th a t th e y  w i l l  b e  m o r e  s u c c e s s fu l in  a  su b je c t  
th a t th e y  lik e ;  th e y  w i l l  p u t  m o r e  e f fo r t  in  an d  w o rk  harder  to  a ch ie v e .
T h e  r e su lts  fo r  th e  s ta tem en t  a sk in g  p u p ils  to  ra te  th e ir  a b il ity  in  p h y s ic s  r e la t iv e  
to  th e  r e s t  o f  th e ir  c la s s  ( s e e  b e lo w )  s h o w  th a t p u p ils  w h o  are th in k in g  o f  
c h o o s in g  to  s tu d y  A - le v e l  p h y s ic s  rep ort a  h igh e r  s e l f  e f f ic a c y  th an  th o s e  w h o  are  
n o t. T h e y  a ls o  s h o w  th a t b o y s  in  g e n e ra l r ep ort a  h igh e r  s e l f  e f f ic a c y  th a n  g ir ls .  
F or  g ir ls , y e a r  10  p o s s ib le  c h o o s e r s  o f  p h y s ic s  r ep ort a  s lig h t ly  lo w e r  s e l f  
e f f ic a c y  th a n  y ea r  9  p o s s ib le  p h y s ic s  c h o o s e r s  w h e r ea s  th e  o p p o s it e  is  tru e  fo r  
b o y s . F o r  a ll g r o u p s , e x c e p t  th e  b o y s  in  y ea r  10 , th ere  is  a  sm a ll p e r c e n ta g e  o f  
p o s s ib le  c h o o s e r s  w h o  rep ort th a t th e y  are am on g s t  th e  w o r s t  in  th e ir  c la s s  fo r  
p h y s ic s .
T a b le  5 -1 0  C om pa r in g  m v  p h y s ic s  a b il it y  to  th e  r es t  o f  m v  c la s s
G ir ls B o y s
Y ea r  9 Y ea r  10 Y ea r  9 Y ea r  10
(n = )
Y
14
N
73
Y
2 7
N
85
Y
61
N
4 6
Y
7 4
N
73
In  m y  c la s s , I am  o n e  o f  th e  
b e s t  at p h y s ic s
21 4 15 2 31 15 53 8
In  m y  c la s s ,  I am  ab ou t  th e  
sam e  a s  m o s t  p e o p le  at 
p h y s ic s
71 68 81 6 7 61 7 0 4 4 7 4
In  m y  c la s s , I am  o n e  o f  th e  
w o r s t  at p h y s ic s
7 21 4 19 2 4 0 7
N o  a n sw er  g iv e n 0 7 0 12 7 11 3 11
(N o te :  f ig u r e s  g iv e n  are p e r c e n ta g e s  fo r  th a t coh o rt)
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T he  r e su lts  fo r  th e  s e c o n d  s ta tem en t , a sk in g  p u p ils  to  rank  th e ir  l ik in g  o f  p h y s ic s  
r e la t iv e  to  th e ir  fr iend s , s h o w  s im ila r  r e su lts  ( s e e  b e lo w ) .  W h en  a sk ed  ab o u t  
l ik in g  p h y s ic s , b o y s  w h o  are p o s s ib le  c h o o s e r s  o f  p h y s ic s  h a v e  a  m u ch  h igh e r  
l ik in g  o f  p h y s ic s  th an  g ir ls  w h o  are p o s s ib le  c h o o s e r s . A g a in , th ere  is  a  sm a ll  
g rou p  o f  p o s s ib le  c h o o s e r s  w h o  a lso  sa y  tha t th e y  lik e  p h y s ic s  a  lo t  le s s  th an  th e ir  
fr ien d s , and  th is  p e r c en ta g e  is  h ig h e r  fo r  y e ar  10  th a t y e a r  9 .
T a b le  5 -1 1  C om par in g  h o w  m u ch  I l ik e  p h y s ic s  to  m v  fr iend s
G ir ls B o y s
Y ea r  9 Y ea r  10 Y ea r  9 Y ea r  10
( B P )
Y
14
N
73
Y
2 7
N
85
Y
61
N
4 6
Y
74
N
73
I lik e  p h y s ic s  m o re  th an  m y  
fr ien d s
14 8 33 2 4 8 9 4 7 7
I lik e  p h y s ic s  a b o u t  th e  sam e  
as m y  fr iend s
7 9 51 41 5 2 2 6 6 0 3 2 4 5
I lik e  p h y s ic s  a  lo t  le s s  th an  
m y  fr iend s
7 3 0 15 3 9 7 23 10 2 9
N o  a n sw er  g iv e n 0 11 11 7 2 0 9 12 19
(N o te :  f ig u r e s  g iv e n  are p e r c e n ta g e s  fo r  th a t c oh o r t)
B o th  o f  th e  m ea su r es  r ep or ted  a b o v e  (h o w  I c om pa re  m y  p h y s ic s  a b il it y  to  th e  
r e s t  o f  m y  c la s s  a n d  h o w  m u ch  I l ik e  p h y s ic s  c om p a r ed  to  m y  fr ien d s )  c o u ld  b e  
u s e d  to  p r ed ic t p o s s ib le  c h o o s e r s  o f  p h y s ic s . I w a s  in te r e s ted  to  s e e  i f  th e  sam e  
g rou p  o f  s tu d en ts  b o th  r ep o r ted  a  h ig h  b e l i e f  in  th e ir  p h y s ic s  a b il ity  a n d  th a t t h e y  
l ik ed  p h y s ic s  m o r e  th an  th e ir  fr ien d s . F o r  th o se  w h o  w e r e  th in k in g  o f  c h o o s in g  
p h y s ic s ,  o n ly  5%  o f  g ir ls  (n = 4 1 )  r ep or ted  th a t th e y  b o th  b e l ie v e d  th a t th e y  w e r e  
o n e  o f  th e  b e s t  in  th e ir  c la s s  fo r  p h y s ic s  and  a ls o  lik ed  p h y s ic s  m o r e  th an  th e ir  
fr ien d s  w h e r ea s  2 9%  o f  b o y s  ( n = 1 3 5 )  c h o s e  b o th  th e s e  s ta tem en ts . S in c e  b o th  o f  
th e s e  s ta tem en ts  are r e la ted  to  s e l f  e f f ic a c y , th e s e  r e su lt s  s h o w  a g r e em en t  w ith
1 29
p r e v io u s  r e se a r ch  th a t fo r  p o s s ib le  c h o o s e r s  o f  p h y s ic s  b o y s  h a v e  a  h ig h e r  s e l f  
e f f ic a c y  th a n  g ir ls
T e a c h e r s  a n d  in t e r e s t  in  s c ie n c e  o r  p h y s ic s
O ne  o f  th e  q u e s t io n s  a sk e d  o n  th e  q u es t io n n a ir e  w a s  ta k en  fr om  B en n e tt  and  
H oga r th  ( 2 0 0 9 )  and  a sk ed  r e sp o n d en ts  to  r e sp o n d  to  th e  s ta tem en t  ‘m y  
s c ie n c e /p h y s ic s  te a ch e rs  m ak e  m e  m o re  in te r e s ted  in  s c ie n c e /p h y s ic s ’ 
R e sp on d e n ts  w e r e  a sk ed  to  a g r ee , d isa g r ee  o r  n e ith er  a g r ee  n o r  d isa g r e e  w ith  th e  
s ta tem en t  and  th en  s e le c t  a  fu rther  q u a li fy in g  e x p la n a t io n . (P u p ils  in  y e a r  9  w e r e  
a sk ed  a b o u t  s c ie n c e  te a ch er s  and  th o s e  in  y e ar  10  ab o u t  p h y s ic s  te a ch e r s  s in c e  
d iffe r en t ia t io n  o f  th e  s c ie n c e  su b je c ts  d id  n o t  o c cu r  in  e ith e r  s c h o o l  u n t il  y e a r  
1 0 ) .
A n a ly s is  o f  th is  q u e s t io n  s h o w e d  th a t m an y  r e sp o n d en ts  h ad  n o t  fu l ly  u n d e r s to o d  
h o w  to  c om p le te  th e  q u e s t io n  a s  o u t lin e d  a b o v e  a nd  h ad  p la c e d  t ic k s  in  b o x e s  
a c ro s s  th e  r an ge  o f  a n sw er s . I r e c o rd ed  th e se  a s  m ix e d  a n sw er s . T h e se  r e s p o n s e s  
s h o w  a  lim ita t io n  o f  th is  ty p e  o f  q u e s t io n  w h er e  r e sp o n d en ts  are a sk e d  to  g iv e  
o n e  r e sp o n se  ab o u t  a ll th e ir  s c ie n c e /p h y s ic s  te a ch e rs . T ea ch er s  v a ry  a nd  th is  m ix  
o f  a n sw er s  r e f le c ts  th is  v a r ia t ion  w h er e  p u p i ls  m a y  c o n s id e r  tha t o n e  o f  th e ir  
s c ie n c e /p h y s ic s  tea ch e rs  d o e s /d o e s  n o t  m ak e  th em  as  in te r e s ted  in  th e  su b je c t  a s  
ano th er .
T h e  in s tru c t io n s  g iv e n  w ith  th e  q u es t io n n a ir e s  s ta ted  tha t p u p ils  w e r e  n o t  
req u ired  to  a n sw er  q u e s t io n s  th e y  d id  n o t  f e e l  a b le  to . A  h ig h  n um b er  d id  n o t  
a n sw er  th is  q u es t io n . T h is  c o u ld  a ls o  b e  an  in d ic a t io n  th a t th e y  e ith e r  d id  n o t  
und ers tan d  h o w  to  c om p le te  th e  q u e s t io n  o f  fe lt th a t th e y  c o u ld  n o t  m ak e  a  
c o l le c t iv e  ju d gm en t  ab ou t th e ir  te a ch e r s  in  th is  w a y .  O v e ra ll, b e c a u s e  o f  th e  la r g e  
num b er  o f  m ix e d  a n sw er s  and  m is s in g  a n sw er s , th e  da ta  n e ed s  to  b e  lo o k e d  at fo r  
tr end s  ra ther  th an  fo c u s in g  o n  th e  num bers .
1 3 0
B en n e t t  and  H o ga r th  ( 2 0 0 9 )  d id  n o t  d if fe ren t ia te  th e ir  da ta  b y  g en d er  o r  b y  
w h e th e r  p u p i ls  w e r e  th in k in g  o f  c h o o s in g  to  g o  o n  to  s tu d y  s c ie n c e  su b je c t s  at A -  
l e v e l  o r  n o t . T h e ir  sam p le  w a s  o f  p u p ils  fr om  fou r  s c h o o ls  w ith  7 8  y e a r  9  p u p ils  
(4 7%  m a le  a n d  53%  fem a le )  a n d  9 8  y ea r  1 0 /11  p u p ils  (4 9%  m a le  and  51%  
fem a le ) .  T h e se  fou r  s c h o o ls  w e r e  a ll  m ix e d  c om p r eh e n s iv e s  and  w e r e  n o t  
s e le c t e d  b a sed  o n  th e ir  p r o g r e s s io n s  data . I f  I u s e  th e  da ta  ju s t  fr om  th o s e  p u p ils  
w h o  a n sw er ed  th e  fir st th ree  s ta tem en ts  I h a v e  a  sam p le  fr om  B r ow n in g  S c h o o l  
o f  4 7  y e a r  9  p u p i ls  (5 7%  m a le  and  4 3%  fem a le )  a nd  7 2  y ea r  10  p u p i ls  (5 1%  m a le  
a nd  49%  fem a le )  and  fr om  H in to n  S c h o o l o f  6 3  y e a r  9  p u p ils  (52%  m a le  an d  
48%  fem a le )  and  8 2  y ea r  10  p u p ils  (6 0%  m a le  and  40%  fem a le ) . T h e se  s am p le s  
are c om parab le .
T a b le  5 -1 2  C om par in g  m v  r e su lts  to  B en n e tt  and  H o ga r th
Y ea r  9 Y ea r  10
B
(n = 4 7 )
H
(n = 6 3 )
R EF
(n = 7 8 )
B
(n = 7 2 )
H
(n = 8 2 )
R E F
(n = 9 8 _
% o f  s tu d en ts  w h o  
a g r e ed  tha t te a ch e r s  
m ad e  th em  m o re  
in te r e s ted  in  
s c ie n c e /p h y s ic s
7 4 2 9 31 5 4 41 31
%  o f  s tu d en ts  w h o  
n e ith e r  a g r e ed  n o r  
d is a g r e e d  tha t  
te a ch e r s  m ad e  th em  
m ore  in te r e s ted  in  
s c ie n c e /p h y s ic s
15 41 3 9 31 17 3 4
%  o f  s tu d en ts  w h o  
d isa g r e ed  that  
te a ch e r s  m ad e  th em  
m ore  in te r e s ted  in  
s c ie n c e /p h y s ic s
10 3 0 3 0 15 41 3 5
B  =  B r ow n in g  S c h o o l,  H  =  H in to n  S c h o o l,  R E F  =  fr om  B en n e tt  and  H o ga r th
T h e se  r e su lts  ( ta b le  5 -1 2 )  s h o w  that th e  y e a r  9  p u p ils  a t B row n in g  S c h o o l  h a v e  a  
m u ch  h ig h e r  lik in g  o f  th e ir  te a ch er s  th an  th o s e  in  B en n e tt  and  H o g a r th ’s s tu d y  
w h e r ea s  th o s e  in  y e a r  9  at H in to n  S c h o o l  h a v e  a  s lig h t ly  lo w e r  lik in g .  F o r  b o th
131
m y  s c h o o ls ,  th e  y e ar  10  p u p ils  h a v e  a  h ig h e r  lik in g  fo r  th e ir  te a ch e rs  th a n  th o s e  
in  B en n e tt  and  H o g a r th ’s  s tu d y . H ow e v e r ,  at H in to n  S c h o o l  th ere  is  a ls o  a  m u ch  
h ig h e r  d is lik in g  o f  te a ch e rs . P u p ils  in  y e a r  10  a t H in to n  S c h o o l e ith e r  lik e  o r  
d is lik e  th e ir  te a ch e r s  w ith  o n ly  17%  o f  th o s e  in c lu d ed  in  th is  sam p le  h a v in g  a  
n eu tra l v ie w .
T h e  a n a ly s is  o f  m y  da ta  fo r  th is  q u e s t io n  c a n  b e  r ep o r ted  d if fe r en t ia ted  b y  
gen d e r , y e ar  g r ou p  and  b y  w h e th e r  th e  r e sp o n d en t w a s  th in k in g  o f  c h o o s in g  
p h y s ic s  fo r  A - le v e l  o r  n o t .
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S tu d en ts  w h o  w er e  th in k in g  o f  c h o o s in g  to  s tu d y  p h y s ic s  fo r  A - le v e l  w e r e  m o r e  
l ik e ly ,  e x c e p t  fo r  y e a r  9  g ir ls , to  a g r e e  th a t th e ir  te a ch e r s  m ak e  th em  m o re  
in te r e s ted  in  s c ie n c e .  It w a s  a lso  th e se  g r o up s  o f  s tu d en ts  w h o  w er e  m o r e  l ik e ly  
to  a n sw er  th is  q u e s t io n  ‘c o r r e c t ly ’ ; th e y  w e r e  le s s  l ik e ly  to  g iv e  m ix e d  a n sw er s  
o r  to  n o t  a n sw er  th e  q u e s t io n  a t a ll.
S c ie n c e  a n d  p h y s ic s  le s s o n s
O ne  o f  th e  q u e s t io n s  a sk e d  w a s  s im ila r  to  o n e  a sk ed  o n  th e  U PM A P  
(U n d er s ta n d in g  P a r tic ip a tion  R a te s  in  p o s t - 16  M a th em a tic s  and  P h y s ic s )  
qu es t io n n a ir e  ( 2 0 0 8 )  a sk in g  p u p ils  to  r e sp o n d  to  s ta tem en ts  a b o u t  th e ir  
s c ie n c e /p h y s ic s  le s s o n s .  T h e  r esu lts  are g iv e n  b e lo w  fo r  e a ch  s c h o o l  y e a r  and  
sep ara ted  in to  th o s e  p u p ils  w h o  are  th in k in g  o f  c h o o s in g  p h y s ic s  p o s t - 16  and  
th o s e  w h o  are n o t. T h is  a llo w s  c om p a r is o n  in  e a c h  s c h o o l  y e a r  g r ou p  o f  w h a t  
b o y s  a nd  g ir ls  w h o  are b o th  th in k in g  o f  c h o o s in g  p h y s ic s  a n d  th o s e  w h o  are  n o t  
th in k in g  o f  c h o o s in g  p h y s ic s  th in k  ab o u t  th e ir  s c ie n c e /p h y s ic s  le s s o n s  a nd  to  s e e  
i f  th er e  are a n y  rep ortab le  s im ila r it ie s  o r  d if fe r en c e s .
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T h e  r e su lts  fo r  g ir ls  in  y e a r  9  a t B row n in g  S c h o o l  c a n n o t  b e  r e lia b ly  c om p ared  
b e tw e e n  th o s e  w h o  are th in k in g  o f  c h o o s in g  p h y s ic s  and  th o s e  w h o  are n o t  s in c e  
th ere  are o n ly  fou r  g ir ls  in  th e  th in k in g  o f  c h o o s in g  g roup . F o r  th e  y e ar  9  b o y s  at 
B row n in g  S c h o o l,  th e  th in k in g  o f  c h o o s in g  p h y s ic s  g r ou p  g en e ra lly  h a v e  a  
h ig h e r  o p in io n  o f  th e ir  s c ie n c e  le s s o n s  th an  th o s e  w h o  are n o t  th in k in g  o f  
c h o o s in g  p h y s ic s .  C om p ar in g  th e  tw o  g ro up s  o f  th o s e  p u p ils  w h o  are n o t  
th in k in g  o f  c h o o s in g  p h y s ic s  g ir ls  are  m o r e  l ik e ly  to  lo o k  fo rw ard  to  th e ir  s c ie n c e  
le s s o n s , g ir ls  th in k  th a t th e ir  te a ch e rs  e x p la in  h o w  s c ie n c e  c a n  b e  a p p lied  m o re  
o f t en  th an  b o y s , g ir ls  f e e l  th e y  c a n  d isc u s  th e ir  id e a s  m o r e  o ften , g ir ls  e n jo y  
p ra c tic a l w o r k  m ore  th an  b o y s  a nd  g ir ls  l ik e  th e ir  s c ie n c e  te a ch e rs  m o r e  th an  
b o y s .  H ow e v e r , m o r e  b o y s  s a y  th a t th e y  e n jo y  th e ir  s c ie n c e  le s s o n s .  T h is  l ik in g  
o f  s c ie n c e  le s s o n s  b y  th o s e  g ir ls  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  c o u ld  b e  
b e c a u s e  th e y  lik e  th e  n o n  p h y s ic s  p ar ts  o f  s c ie n c e  b u t th is  c a n n o t b e  c o n f irm ed  o r  
d en ie d  fr om  th e se  r e su lts .
F o r  y ea r  10  a t B r ow n in g  S c h o o l,  g ir ls  w h o  are th in k in g  o f  c h o o s in g  p h y s ic s  
g en e ra lly  h a v e  a  m o re  p o s it iv e  a ttitud e  tow a rd s  th e ir  p h y s ic s  le s s o n s  th an  th o s e  
g ir ls  w h o  are n o t  th in k in g  o f  c h o o s in g  p h y s ic s . T h e  sam e  trend  is o b s e rv e d  
am on g s t  b o y s . G ir ls  w h o  are th in k in g  o f  c h o o s in g  p h y s ic s  a ls o  h a v e  a  m o r e  
p o s it iv e  a tt itu d e  tow a rd s  th e ir  p h y s ic s  te a ch e r s  th a n  b o y s  w h o  are n o t  th in k in g  o f  
c h o o s in g  p h y s ic s .  T h is  m o r e  p o s it iv e  a ttitu d e  am on g s t  g ir ls  in ten d in g  to  c h o o s e  
p h y s ic s  o v e r  b o y s  w h o  w e r e  n o t  w a s  a ls o  o b se rv e d  in  th e  U PM A P  w o rk  
(M u jtaba  and  R e is s ,  2 0 1 2 a  and  2 0 1 2 b ) .  T h e  b o y s  w h o  are in ten d in g  to  c h o o s e  
p h y s ic s  h a v e  a  m o r e  p o s i t iv e  a ttitu d e  th an  g ir ls  w h o  are in ten d in g  to  c h o o s e  
p h y s ic s , a g a in  a  v ie w  o b s e rv e d  in  th e  U PM A P  w o rk . A m o n g s t  th o s e  p u p ils  in  
y ea r  10  w h o  w e r e  n o t  in ten d in g  to  c h o o s e  p h y s ic s  b o y s  g e n e ra lly  h a v e  a  m o r e  
p o s i t iv e  a ttitu d e  tow a rd s  p h y s ic s  th an  g ir ls , e x c e p t  th a t g ir ls  th o u gh t  th e ir  
te a ch e rs  w e r e  m o r e  l ik e ly  to  e x p la in  h o w  p h y s ic s  c o u ld  b e  a p p lied  to  d if fe r en t  
s itu a t io n s . T h is  w a s  a g a in  o b se rv e d  in  th e  U PM A P  w o rk . In te re s t in g ly , a ll  
g ro u p s  o f  p u p ils , e x c e p t  th o s e  b o y s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s ,  h a d  
a  s im ila r  lik in g  fo r  th e ir  p h y s ic s  te ach e rs .
A t  H in to n  S c h o o l,  th e  y ea r  9  g ir ls  w h o  are  th in k in g  o f  c h o o s in g  p h y s ic s  w a s  
a g a in  a  sm a ll g r ou p  (1 0  p u p ils )  so  c om p a r iso n  o f  p e r c e n ta g e s  n e e d s  to  b e
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c ir cum sp e c t . G en e ra lly  th e  y e a r  9  g ir ls  w h o  are th in k in g  o f  c h o o s in g  p h y s ic s  are  
m ore  p o s i t iv e  a bou t th e ir  s c ie n c e  le s s o n s  th an  th o se  w h o  are n o t; e x c e p t  th a t  
n o n e  o f  th e  c h o o s in g  g r oup  a g r e ed  th a t t h e y  lik ed  th e ir  s c ie n c e  te a ch er s . T h e  
b o y s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  w e r e  g e n e ra lly  m o re  p o s i t iv e  th an  
th e  g ir ls  c h o o s in g  g r ou p . A m o n g s t  th e  tw o  g ro u p in g s  o f  b o y s ,  th o s e  w h o  w e r e  
n o t  th in k in g  o f  c h o o s in g  p h y s ic s  w e r e  m o r e  p o s it iv e  th an  th e  c h o o s in g  g r o up  tha t  
th e ir  s c ie n c e  tea ch e rs  e x p la in e d  h o w  s c ie n c e  c o u ld  b e  a p p lied  to  d if fe ren t  
s itu a t io n s , th a t th e y  h ad  o p p o rtu n it ie s  to  d is c u s s  id e a s  in  th e  le s s o n  and  th a t th e y  
lea rn t n ew  sk i lls  in  s c ie n c e  le s s o n s .
T h e  r e s p o n se s  fr om  th e  y e ar  10  p u p ils  a t H in to n  S c h o o l w e r e  m o r e  v ar ied . G ir ls  
w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  r ep or ted  a  m o re  p o s i t iv e  a tt itu d e  th an  
th o s e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  fo r  lo o k in g  fo rw ard  to  p h y s ic s  le s s o n s ,  
e n jo y in g  p h y s ic s  le s s o n s  and  lik in g  th e ir  p h y s ic s  te a ch e r s . H ow e v e r , th e  g ir ls  
w h o  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  r ep or ted  a  m o r e  p o s i t iv e  a tt itu d e  to  
th o s e  th in k in g  o f  c h o o s in g  p h y s ic s  fo r  sa y in g  th a t th e ir  tea ch e rs  e x p la in e d  h o w  
p h y s ic s  c o u ld  b e  a p p lied  to  d if fe ren t s itu a t ion s  and  fo r  en jo y in g  p ra c t ic a l w o r k .  
F or  th e  b o y s ,  a s  e x p e c te d , th o s e  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  h a d  a  
m ore  p o s i t iv e  a tt itu d e  to  p h y s ic s  le s s o n s  th an  th o s e  w h o  w e r e  n o t  th in k in g  o f  
c h o o s in g  p h y s ic s . B o y s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  w e r e  a ls o  m o r e  
p o s it iv e  th an  g ir ls  w h o  w er e  th in k in g  o f  c h o o s in g , as s e e n  fo r  B r ow n in g  y ea r  10  
and  in  th e  U PM A P  w o rk . G ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  w e r e  n o t  
g e n e ra lly  m o r e  p o s i t iv e  th an  b o y s  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  a s  s e e n  fo r  
B row n in g  y ea r  10  and  in  th e  U PM A P  w o rk , bu t w e r e  m o re  p o s i t iv e  in  a  f e w  
areas (h a v in g  th e  o p p or tu n ity  to  d is c u s s  id e a s  in  p h y s ic s  le s s o n s , e n jo y in g  
p h y s ic s  le s s o n s , le a rn in g  n ew  s k il ls  in  p h y s ic s  le s s o n s  and  lik in g  p h y s ic s  
te a ch e r s ) . O f  in ter est  w a s  th a t a ll y e a r  10  p u p ils  l ik e d  th e ir  p h y s ic s  te a ch e r s  m o r e  
th an  y ea r  9  p u p ils  l ik ed  th e ir  s c ie n c e  tea ch e r s . O f  c o u r se , th e s e  m a y  n o t  b e  th e  
sam e  tea ch e rs .
1 4 0
D is c u s s io n
A s  n o te d  ear lier  (C hap ter  2 )  J enk in s  an d  N e l s o n  (2 0 0 5 )  fo u n d  th a t g ir ls  p r e ferr ed  
b io lo g ic a l  s c ie n c e s  o v e r  th e  p h y s ic a l s c ie n c e s . In  th e  g raph s  s h o w in g  p o s s ib le  A -  
l e v e l  su b je c t  c h o ic e s ,  b io lo g y  w a s  m o r e  p op u la r  am o n g s t  th e s e  g ir ls  th an  e ith e r  
c h em is tr y  o r  p h y s ic s  at b o th  s c h o o ls  a nd  fo r  b o th  y e a r  g ro up s . F or  th e se  g ir ls , 
h is to r y , E n g lish , g e o g ra p h y  and  A r t w e r e  th e  m o s t  p op u la r  su b je c t  c h o ic e s .  T h is  
a g r e e s  w ith  th e  f in d in g s  o f  R y an  (2 0 1 1 )  and  P ik e  a nd  D u n n e  ( 2 0 1 1 )  w h e r e  g ir ls  
are m o r e  l ik e ly  to  c h o o s e  su b je c ts  c la s s i f ie d  a s  fem in in e :  th e  h um an it ie s  a n d  th e  
arts.
T h e  r e s p o n se s  to  th e  q u es t io n n a ir e  in d ic a te d  th a t th e s e  g ir ls  are m o r e  l ik e ly  to  
c h o o s e  p h y s ic s  i f  it is  n e e d e d  fo r  th e ir  fu tu re  careers . E x am p le s  fr om  th e  
l itera tu re  a lso  s h o w  th is  (P ik e  and  D u n n e ,  2 0 1 1 ;  C le a v e s ,2 0 0 5 ;  R e id  and  
Sk ryab in a , 2 0 0 2 ;  S tew a rt , 1 9 9 8  and  W il liam  e t  a l, 2 0 0 3 ) .  B o e  et a l ( 2 0 1 1 )  a lso  
s h o w ed  tha t su b jec ts  are c h o s e n  fo r  further  s tu d y  i f  th e y  h a v e  u t il it y  v a lu e ;  th e y  
a llo w  a c c e s s  to  u n iv e r s ity  c o u r se s . P h y s ic s  c a n  b e  th o u gh t  o f  a s  a  g a te k e e p e r  
su b je c t  s o  m an y  o f  th e se  g ir ls  m a y  b e  th in k in g  o f  c h o o s in g  p h y s ic s  to  h e lp  th em  
p r o g r e s s  o n to  m o r e  g en e ra l s c ie n c e  b a s ed  u n iv e r s it y  c o u r se s  (s u c h  as m e d ic in e )  
ra ther  th an  o n to  c o u r se s  w ith  a  h ig h  p h y s ic s  c o n ten t . F or  th e  b o y s  in  m y  su rv ey ,  
th e  r e a so n s  fo r  c h o o s in g  p h y s ic s  are n o t  a s  c lea r  cu t. M o re  o f  th e se  b o y s  are  
l ik e ly  to  c h o o s e  p h y s ic s  b e c a u s e  th e y  are in te r e s ted  in  th e  su b je c t  ra ther  th an  
b e c a u s e  th e y  n e e d  it fo r  a  fu tu re  career . N o t  n e e d in g  p h y s ic s  to  h e lp  th em  
p ro g r e s s  in to  a  fu tu re  c a reer  w a s  th e  h ig h e s t  r e a so n  g iv e n  b y  th e  g ir ls  fo r  n o t  
c h o o s in g  to  s tu d y  p h y s ic s .  It w o u ld  b e  in te r e s t in g  to  f in d  o u t  i f  th e  g ir ls  in  m y  
su r v ey  (an d  g e n e ra lly )  d e v e lo p  a  ca reer  fo c u s  fo r  su b jec t c h o ic e  e a r lier  th a n  fo r  
th e  b o y s .
L in k in g  to  th e  q u e s t io n  a b o u t w h y  th e y  w e r e  th in k in g  o f  c h o o s in g  o r  n o t  
c h o o s in g  to  s tu d y  p h y s ic s , th e  q u es t io n n a ir e  a sk ed  r e sp o n d en ts  to  c h o o s e  w o r d s  
th a t d e sc r ib ed  h o w  th e y  fe lt  a b o u t  p h y s ic s . F o r  th o se  g ir ls  w h o  w e r e  th in k in g  o f  
c h o o s in g  p h y s ic s ,  th e  m o s t  c om m on  w o r d  c h o s e n  w a s  in te re st in g , a s  it w a s  fo r  
th e  b o y s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s .  T h e  s e c o n d  m o s t  c om m o n  w o r d
141
c h o s e n  b y  th e  g ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  w a s  d if f ic u lt . T hat  
p h y s ic s  is  d e sc r ib ed  a s  a  h ard  su b je c t  l in k s  w ith  th e  c om m o n ly  h e ld  b in a ry  
d ic h o tom y , a s  d e s c r ib ed  b y  F ran c is  ( 2 0 0 0 ) ,  w h ic h  d e sc r ib e s  p h y s ic s  a s  hard , 
m a scu l in e  and  o b je c t iv e . E v e n  th o u g h  th e s e  g ir ls  are th in k in g  o f  c h o o s in g  
p h y s ic s ,  th e y  s t i l l  h o ld  th is  g e n e ra lly  h e ld  c o n c e p t io n  a b o u t  p h y s ic s . F o r  th o s e  
g ir ls  w h o  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s , th e ir  m o s t  c om m o n ly  c h o s e n  
w o rd  w a s  d if f ic u lt . T h is  r e in fo r c e s  th e  v ie w  e x p r e s s ed  a b o v e  and  fo u n d  in  th e  
w o rk  o f  L y o n s  ( 2 0 0 6 ) ,  B en n e t t  and  H o ga r th  (2 0 0 9 )  and  P ik e  and  D u n n e  (2 0 1 1 ) .
A s  n o t e d  e ar lier  (C h ap te r  3 ) , s e l f  e f f ic a c y  h a s  b e e n  fo u n d  to  b e  a  p r ed ic to r  o f  
su b je c t  c h o ic e  (B r itn e r  and  P a jraes  ( 2 0 0 6 )  and  s om e  r ese a r ch  ha s  s h o w n  th a t  
b o y s  h a v e  a  h ig h e r  s e l f  e f f ic a c y  th a n  g ir ls  (H e l le r  and  Z ie g le ,  1 9 9 6  and  M e e c e  
and  J on e s , 1 9 9 6 ) . T h e  r e su lts  fr om  th e  q u es t io n n a ir e  s h o w  th a t th e  b o y s  
g e n e ra lly  r ep ort a h igh e r  s e l f  e f f ic a c y  in  p h y s ic s  th an  th e  g ir ls  fo r  e a ch  o f  th e  
q u e s t io n s  a sk ed . S in c e  th e  b o y s  a ls o  rep ort a  h igh e r  p e r c en ta g e  o f  c h o ic e  to  s tu d y  
p h y s ic s  th an  th e  g ir ls , it c o u ld  b e  d ed u c ed  tha t th e  h ig h e r  r ep o r ted  s e l f  e f f ic a c y  
le a d s  to  th e  h ig h er  c h o ic e . W h en  c om b in in g  th e  tw o  s e l f  e f f ic a c y  m ea su r e s , th e  
b o y s  d em on str a te  a  m u ch  h ig h e r  s e l f  e f f ic a c y  th an  th e  g ir ls . A m o n g s t  th o s e  
r e sp o n d en ts  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s , th e  b o y s  r ep o r ted  a  m u ch  
h ig h e r  s e l f  e f f ic a c y  fo r  th e  c om b in ed  q u e s t io n s  th an  d id  th e  g ir ls  (2 9%  v s  5% ).
O n e  q u e s t io n  a sk e d  th e  r e sp o n d en ts  to  c om m en t  ab ou t th e ir  s c ie n c e  o r  p h y s ic s  
te a ch e rs  and  h o w  m u ch  th e y  fe lt  th a t th e ir  tea ch e rs  m ad e  th em  m o re  in te r e s t ed  in  
s c ie n c e  o r  p h y s ic s . F o r  B ro w n in g  S c h o o l  th e  m a jo r ity  o f  s tu d en ts  fe lt  th a t th e ir  
te a ch e rs  d id  h e lp  th em  to  b e  m o r e  in te r e s ted  in  s c ie n c e  o r  p h y s ic s  w h e r ea s  at 
H in to n  S c h o o l th e  r e sp o n se s  w e r e  m o r e  n eu tra l a n d  a  h ig h e r  n um b er  fe lt  th a t  
th e ir  te a ch er s  d id  n o t  h e lp  th em  to  b e c om e  m o re  in te r e s ted  in  s c ie n c e  o r  p h y s ic s .  
W hen  lo o k in g  a t th e  s im ila r it ie s  an d  d if fe r e n c e s  b e tw e e n  th e  p o s s ib le  c h o o s e r s  
and  n o n  c h o o s e r s  g r o up s , g e n e ra lly  th e  p o s s ib le  c h o o s e r s  w e r e  m o r e  p o s i t iv e  
a bou t th e ir  te a ch e rs  th an  th e  n o n  c h o o s e r s  w ith  th e  e x c e p t io n  o f  y e a r  9  g ir ls . T h e  
in f lu e n c e s  o f  te a ch e rs  o n  w h ic h  su b je c ts  th e ir  p u p ils  w i l l  c h o o s e  to  s tu d y  fu rth er  
h a s  b e e n  r ep o r ted  e x t e n s iv e ly  in  th e  litera tu re  ( s e e  C hap ter  2 ) . I f  te a ch e r s  h e lp  to  
m ak e  th e ir  p u p ils  m o r e  in te r e s ted  in  th e  su b je c t  th en  th e y  are m o r e  l ik e ly  to  
c h o o s e  to  s tu d y  it la ter . T h e  d a ta  from  m y  q u es t io n n a ir e  g iv e s  s om e  supp or t to
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th is  c la im . W h e n  r e la t in g  th e s e  r e su lts  to  th o s e  fr om  B en n e tt  and  H og a r th  (2 0 0 9 ) ,  
B row n in g  S c h o o l  s h o w ed  a  h ig h e r  n um b er  o f  p u p ils  s a y in g  that th e y  fe lt  th e ir  
te a ch e rs  h e lp e d  th em  to  b e  in te r e s ted  in  s c ie n c e  o r  p h y s ic s  w h e r ea s  H in to n  
S c h o o l p u p i ls  w e r e  b e lo w  th e  p e r c e n ta g e s  r ep o r ted  b y  B en n e t t  and  H og ar th . T h e  
r e su lts  from  m y  q u es t ion n a ir e  m a y  b e  d is to r ted  b y  th e  h ig h  p e r c en ta g e  o f  m ix e d  
a n sw er s  to  th is  q u e s t io n , b u t th e  g en e ra l trend  c a n  b e  rep or ted . T h e se  
q u es t io n n a ir e  r e su lts  are su p p or ted  b y  th e  da ta  fr om  th e  in te r v iew s  w h e r e  th e  
g ir ls  fr om  H in to n  S c h o o l e x p r e s s e d  m o re  v a r ia t io n  in  te a ch er s  and  t e a c h in g  th an  
th e  g ir ls  fr om  B r ow n in g  S ch o o l.
In  g en e ra l, th e  r e su lts  fr om  th e  q u e s t io n  a sk in g  p u p i ls  to  d is c u s s  th e ir  s c ie n c e  o r  
p h y s ic s  le s s o n s  s h o w  tha t th e y  h ad  fa ir ly  n eu tra l v ie w s  ab ou t th e  le s s o n s  e x c e p t  
fo r  s om e  areas . B ro w n in g  y ear  9  p u p i ls  in  g e n e ra l e n jo y e d  d o in g  p ra c t ic a l w o r k  
in  s c ie n c e  le s s o n s  a nd  fe lt  th a t th e y  learn t n ew  sk ills ;  B row n in g  y ea r  10  p u p ils  
a g a in  e n jo y e d  d o in g  p ra c t ic a l w o rk  and  a ls o  fe lt  th a t th e ir  te a ch er s  a p p lied  
p h y s ic s  to  d if fe ren t  s itu a t io n s ; H in to n  y ear  9  p u p i ls  a lso  fe lt  th a t th e y  lea rn t n ew  
sk il ls  in  s c ie n c e  le s s o n s  a s  w e l l  a s  e n jo y in g  p ra c t ic a l w o r k  bu t H in to n  y ea r  10  
p u p ils  o n ly  r e a lly  e n jo y e d  th e  p ra c t ic a l w o rk . M ak in g  le s s o n s  en jo y a b le  b y  u s in g  
p ra c tic a l w o r k  w a s  id e n t if ie d  b y  th e  p u p i ls  th a t O sb o rn e  and  C o ll in s  ( 2 0 0 1 )  
in te r v iew ed  a s  o n e  o f  th e  r e a so n s  th a t th e y  e n jo y e d  s c ie n c e  le s s o n s . P u p ils  
o v e ra ll  a tt itu d e  to  p h y s ic s  is  a n o th e r  a sp e c t  th a t in f lu e n c e s  fu ture  sub je c t  c h o ic e  
( s e e  C h ap ter  2 ) .
U s in g  th e  r e s p o n se s  fr om  th is  d a ta  h ig h lig h t s  s om e  p o in ts  th a t te a ch e rs  and  
s c h o o ls  n e e d  to  b e  aw ar e  o f  i f  th e y  are tr y in g  to  en c o u r a g e  m o re  g ir ls  (an d  to  
s om e  e x ten t  m o r e  b o y s )  to  s tu d y  A - le v e l  p h y s ic s .  G ir ls  are in te r e s ted  in  h o w  
p h y s ic s  c a n  le a d  to  in te r e s t in g  and  fu lf il l in g  c a re er s . In fo rm a tio n  n e e d s  to  b e  
m ad e  a v a ila b le  a b o u t th e  v a r ie ty  o f  ca reers  th a t s tu d y in g  p h y s ic s  c a n  le a d  to ;  
e ith e r  d ir e c t ly  o r  in d ire c t ly . L in k ed  to  k n ow le d g e  o f  fu tu re  ca reers , is  th e  
g e n e r a lly  h e ld  u n d e rs tan d in g  th a t p h y s ic s  is  hard , b o r in g  and  m a s cu lin e .  I f  th e  
su b je c t  i t s e l f  is  p e r c e iv e d  a s  th is , th en  ca reers  l in k ed  to  it w i l l  b e  to o . E ffo r ts  
n e e d  to  b e  m ad e  to  con trad ic t  th e s e  c om m o n ly  h e ld  b e lie f s .
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G ir ls  w h o  are th in k in g  o f  c h o o s in g  to  s tu d y  p h y s ic s  at A - le v e l  g e n e r a lly  h a v e  a  
m ore  p o s i t iv e  r e sp o n se  to  th e ir  te a ch e rs  th an  th o s e  w h o  are n o t . S tu d en ts  at 
B row n in g  S c h o o l  w e r e  m o r e  p o s it iv e  a b ou t th e ir  te a ch e r s  th an  th o s e  at H in to n  
S c h o o l.  P o s it iv in e s s  a b o u t  t e a ch e rs  is  a  d if f ic u lt  th in g  to  m ea su r e , e s p e c ia l ly  
w h e n  u s in g  a  to o l  th a t a sk ed  ab ou t s c ie n c e /p h y s ic s  te a ch er s  in  g en e ra l, n o t  abou t  
s p e c i f ic  te a ch e rs . T h e  d if fe r e n c e s  b e tw e e n  th e  tw o  s c h o o ls  c o u ld  ju s t  b e  a  fa c to r  
o f  th e  c o h o r ts  s u r v ey ed  a nd  th e s e  r e su lts  m a y  n o t  b e  r ep ro du c ib le  w ith  o th e r  
c o h o r ts . H ow ev e r , in  g en e ra l, it is  im portan t th a t te a ch e rs  are aw ar e  o f  th e  e f f e c t  
th e y  h a v e  o n  in f lu e n c in g  s tu d en ts ’ e n jo ym en t  o f  su b je c ts  and  th e ir  fu tu re  p lan s .  
T h is  w i l l  b e  in v e s t ig a te d  fu rther  in  th e  n e x t  C hap ter .
T h e  q u es t io n n a ir e  a ttem p ted  to  m ea su re  th e  le v e l  o f  p h y s ic s  s e l f  e f f i c a c y  h e ld  b y  
th e  s tu d en ts . In  g en era l, b o y s  r ep or ted  a  h igh er  p h y s ic s  s e l f  e f f ic a c y  th an  g ir ls . A  
h ig h  s e l f  e f f ic a c y  h a s  b e e n  lin k e d  to  su b je c t  p ro g r e s s io n . T h e  lin k  b e tw e e n  s e l f  
e f f ic a c y  and  su b je c t  c h o ic e  is  n o t  fu lly  e x p lo r ed  in  th e  q u es t io n n a ir e  a n d  w i l l  b e  
r ev is it e d  in  th e  n e x t  C hap ter .
O v e ra ll  th e  d a ta  g a th er ed  fr om  th e  q u es t io n n a ir e  c a n  g iv e  a  b a ck g ro u n d  o v e r v ie w  
o f  th e  a tt itu d es  o f  th e s e  p u p i ls  to  s c ie n c e  and  o r /p h y s ic s  and  s om e  o f  th e  
u n d er ly in g  r e a so n s  a s  to  w h y  th e y  are th in k in g  o f  c h o o s in g  o r  n o t  c h o o s in g  
p h y s ic s . N um b er s  c a n  b e  a llo c a te d  to  th e se  r e a so n s  and  to  som e  o f  th e  a tt itu d es  
e x p r e s s e d  a b o u t s c ie n c e  a nd /o r  p h y s ic s  le s s o n s  a nd  te a ch er s  and  p h y s ic s  
g e n e ra lly . T h e  d a ta  c an n o t , h ow e v e r ,  g iv e  in -d ep th  in fo rm a tio n  as  to  w h y  th e s e  
a tt itu d es  are h e ld  o r  w h y  th e s e  r e a so n s  in f lu e n c e  fu tu re  su b je c t  c h o ic e s .  T h e  da ta  
ca n n o t  a lso  e x p la in  su b t le  d if fe r en c e s ;  fo r  e x am p le  w h y  o n e  r e sp o n d en t  m a y  b e  
th in k in g  o f  c h o o s in g  p h y s ic s  b u t s t il l  rep o rt that th e y  f in d  it b o r in g  w h e r ea s  
an o th e r  w h o  d e sc r ib e s  p h y s ic s  a s  b o r in g  is  n o t  th in k in g  o f  c h o o s in g  to  s tu d y  it 
fu rther. T h e se  su b t le t ie s  can , h ow e v e r ,  b e  e x p lo r ed  b y  a s k in g  th e  r e sp o n d en ts  to  
e x p la in  th e ir  r e a so n s  and  th e ir  a tt itu d es  in  an  in te r v iew  s e t t in g  a s  d e s c r ib ed  in  th e  
n e x t  C hap ter .
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C hap ter  6 ‘D o  O n ly  P o lish  W om en  C h oo se  
P h y s ic s? ’29
I n tr o d u c t io n
In  th is  C hap ter  I in tro d u c e  a ll fo r ty  th re e  g ir ls  w h om  I in v ited  to  p a r tic ip a te  in  th e  
g rou p  in te r v iew s . F o r  e a ch  g ir l I g iv e  a  b r ie f  d e s c r ip t io n  b a s ed  o n  h er  
qu e st io n n a ir e  r e s p o n se s  an d  e x p la in  w h y  I c h o s e  h er  to  p a r tic ip a te  in  th e  g r ou p  
in te r v iew s . B e fo r e  d e s c r ib in g  th e  f in d in g s  fr om  th e  g r oup  in te r v iew s  in  d e ta il , I 
b r ie f ly  o u t lin e  th e  o v e ra ll  th em e s  o f  th e  th ree  r ound s  o f  g r ou p  in t e r v iew s  and  
d e sc r ib e  h o w  th e  in te r v iew  p r o c e s s  d e v e lo p e d  du r in g  e a c h  in te r v iew  and  fo r  e a ch  
round . I th en  g o  o n  to  d e scr ib e  th e  f in d in g s  fr om  th e  in te r v iew s  in  d e ta il , 
g r o u p in g  th e  f in d in g s  b a s e d  o n  th em e s  o u t l in e d  in  th e  in te r v iew  s c h e d u le s ,  o n  
th em e s  b a s e d  o n  th e  r esea rch  litera tu re  r e v ie w e d  in  C hap ters  2  and  3 and  o n  
th em e s  th a t em erg ed  du r in g  th e  in te r v iew s . I c o n c lu d e  th e  C hap ter  w ith  a  
d is c u s s io n  o f  th e  f in d in g s .
A s  d e sc r ib ed  in  C hap ter  2 , H o lm eg a a rd  e t  al. ( 2 0 1 2 )  n o te d  r e sea rch  in to  c h o ic e s  
h a s  fo c u s e d  o n  s tu d en t b a ck gro un d  (B r it ish  em p h a s is ) ;  u s in g  c h o ic e  m o d e ls  to  
p red ic t  c h o ic e s  (U S  em ph a s is ) ;  and  lin k in g  c h o ic e s  to  id e n t ity  d e v e lo pm en t  
(S ca n d in a v ia n  em p h a s is ) . A  c om m o n  c o n c e rn  o f  a ll  is  e x am in in g  w h a t  
in f lu e n c e s  th e s e  c h o ic e s . T h e se  c a n  in c lu d e  fu tu re  ca re er  a sp ira t io n s , th e  
in f lu e n c e s  o f  fam ily , p e e r s  a nd  te a ch e rs , and  th e  im a g e  o f  th e  su b je c t  w h ic h  lin k s  
in to  h o w  s o c ie ty  v ie w s  s om e o n e  w h o  s tu d ie s  th a t su b jec t. A ls o  in  th e  m ix  is  
e th n ic ity  and  s o c io - e c o n om ic  b a ck g rou n d  o f  th e  stu d en t.
W h ils t  m ak in g  c h o ic e s ,  w e  are ca rry in g  o u t  id en t ity  w o rk . A l l  o f  th e  a b o v e  
co n tr ib u te  to  h o w  w e  s e e  o u r s e lv e s  in  r e la t io n  to  a  su b je c t . A s  d is c u s s e d  in  
C hap ter  3 , ou r  sub je c t  s e l f  e f f ic a c y  is  in te r tw in ed  w ith  ou r  id en t ity  w i th  r e sp e c t
29 A t  th e  in fo rm a l ch a t  a fte r  th e  f ir s t  g r o u p  in te r v iew , M a r g e ry  j o k e d  th a t  a s  far  a s  s h e  w a s  
c o n c e r n e d  o n ly  P o l i s h  w om e n  s tu d ie d  p h y s ic s  s in c e  t h e s e  w e r e  th e  o n ly  o n e s  sh e  h a d  h ea rd  
abou t; s h e  s a id  th a t  h e r  p h y s ic s  t e a c h e r  a lw a y s  ta lk e d  a b o u t  M a r ie  C u r ie  w h e n  h e  w a n te d  t o  g iv e  
a n  e x am p le  o f  a  w om e n  d o in g  p h y s ic s .
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to  th e  su b je c t  and  h o w  o u r  sub je c t  s e l f  e f f ic a c y  d e v e lo p s  im p ac ts  o n  th is  id en t ity .  
T h e  id e n t ity  w o r k  ta k e s  p la c e  w ith in  th e  m an y  f ig u r ed  w o r ld s  (H o l la n d  e t  a l., 
1 9 9 8 )  th a t w e  en c o u n te r  du r in g  o u r  d a y  to  d a y  liv e s .  F o r  th e  g ir ls  d is c u s s e d  
b e lo w , m u ch  o f  th e ir  id e n t ity  w o r k  ta k e s  p la c e  w ith in  th e  f ig u red  w o r ld  o f  th e  
s c h o o l  and  th e  f ig u r ed  w o r ld s  o f  th e  in d iv id u a l su b je c t  c la s s r o om s .
I n tr o d u c in g  th e  I n te r v ie w e e s
T h e  a n sw er s  g iv e n  b y  g ir ls  o n  th e  q u es t ion n a ir e  w e r e  th e  s tar tin g  p o in t  fo r  
s e le c t io n  o f  p a r t ic ip an ts  fo r  th e  g r ou p  in te r v iew s  (a s  d is c u s s e d  in  C hap ter  4 ) .  A ll  
th e  p u p ils  w h o  c om p le te d  th e  q u es t io n n a ir e  w e r e  a ls o  a sk ed  i f  th e y  w e r e  w i l l in g  
to  tak e  part in  th e  g r ou p  in t e r v iew s , and  o n ly  th o s e  w h o  t ic k e d  th e  ‘y e s ’ b o x  w e r e  
in c lu d e d  in  th e  s e le c t io n  p r o c e s s  fo r  th e  g roup  in te r v iew s .
T h e  in it ia l s e le c t io n  w a s  in to  tw o  g rou p s  -  th o s e  w h o  e x p r e s s ed  an  in te n t io n  o f  
c h o o s in g  to  s tu d y  p h y s ic s  p o s t  16  and  th o se  w h o  d id  n o t . I th en  in ten d ed  to  sp lit  
th o s e  g ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  in to  tw o  g roup s  d e p e n d in g  o n  
w ha t  o th er  su b je c ts  th e y  w e r e  th in k in g  o f  d o in g  a lo n g s id e  p h y s ic s  a s  I d id  in  m y  
M aste r s  r e sea rch  (T h o r le y , 2 0 1 0 ) .  Further  s e le c t io n  w a s  d o n e  b y  r e a d in g  th ro u gh  
th e  r e sp o n se s  g iv e n  to  th e  r es t  o f  th e  q u es t io n s  o n  th e  q u es t io n n a ir e . S e le c t io n  o f  
th e s e  g ir ls  w a s  n o t  ran d om  -  fo r  e x am p le , I s e le c te d  th o se  w h o  I fe lt  g a v e  
c o n f li c t in g  a n sw er s  to  d if fe ren t q u es t io n s  o n  th e  q u es tion n a ire ;  th o s e  w h o  fe lt  
th e y  w e r e  g o o d  at p h y s ic s  b u t w h o  d id  n o t  w an t  to  c o n t in u e  to  s tu d y  it; and  th o s e  
w h o  lik e d  o th er  s c ie n c e s  b u t n o w  h a ted  p h y s ic s . B r i e f  d e sc r ip t io n s  o f  th e  fo r ty  
th ree  g ir ls  s e le c t e d  fo r  th e  g r ou p  in te r v iew s  are g iv e n  b e lo w  b a se d  o n  th e ir  
q u es t ion n a ir e  r e s p o n se s  in c lu d in g  d e ta ils  o f  w h y  th e y  w e r e  s e le c te d . T h e  
p s e u d o n ym s  u s e d  w e r e  c h o s e n  b y  th e  g ir ls  th em se lv e s .
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Y e a r  9
B r o w n in g  S c h o o l
G roup  c a te g o r isa t io n G ir ls  in  g r ou p
Y e s  -  in t en d in g  to  c h o o s e  A - le v e l  p h y s ic s K a th y , M on ic a , B e r y l
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  bu t  
in t en d in g  to  c h o o s e  o th er  s c ie n c e  A - le v e ls
L ou is e ,  C h lo e ,  H ea th er ,  
T a sm in a
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  o r  a n y  
o th er  s c ie n c e  A - le v e ls
Iv y , J o ey , W h itn ey , Z ara
T o ta l 11
In  y ea r  9  at B row n in g  S c h o o l,  2 0  g ir ls  sa id  th e y  w o u ld  b e  w i l l in g  to  p a r tic ip a te  
in  th e  g r ou p  in te r v iew s . O f  th e s e  2 0  o n ly  th ree  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  
( in  a  m ix tu r e  o f  A - le v e l  p r o g ram m es)  so  th e  Y e s  g r ou p  w a s  s e l f  s e le c t in g  a nd  I 
w a s  n o t  ab le  to  sp lit it in to  d if fe ren t A - le v e l  p r o g ram m e  ty p e s .
K a th y
K a th y  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  a lo n g s id e  ch em is tr y ,  
m a th em a tic s , E n g li s h  and  p h o tog rap h y . S h e  w an te d  to  g o  in to  
m ed ic in e  and  fe lt  th a t m o s t  u n iv e r s it ie s  w a n ted  p h y s ic s  at A - le v e l .
M on ic a
M on ic a  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  a s  w e l l  a s  m a th em a tic s ,  
fu rther  m a th em a tic s , h is to r y  and  E n g li s h  fo r  A - le v e l .  S h e  w a s  
th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  it w a s  h er  fa v o u r ite  o f  th e  
th ree  s c ie n c e s  an d  a ls o  b e c a u s e  h er  b ro th er  d id  it and  th a t h e  m ad e  
it s e em  in ter e st in g .
B e r y l
B e r y l w a s  th in k in g  o f  c h o o s in g  p h y s ic s ,  m a th em a tic s ,  
p h o to g ra p h y , te x t i le s  and  art fo r  h er  A - le v e ls .  S h e  w a s  n o t  r e a lly  
sure  w h a t  sh e  w a n te d  to  h a v e  a s  a  c a re er  bu t fe lt  th a t p h y s ic s  
w o u ld  b e  u s e fu l to  k n ow  fo r  a n y  fu tu re  s c ie n t if ic  ca reer .
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F o r  th o s e  g ir ls  w h o  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  at A - le v e l  ( 1 7 ) ,  th e y  
w e re  sp lit  b e tw e e n  th o s e  w h o  w e r e  th in k in g  o f  ta k in g  o th er  s c ie n c e s  b u t n o t  
p h y s ic s  and  th o s e  w h o  w er e  n o t  th in k in g  o f  ta k in g  s c ie n c e  at a ll. I th e r e fo r e  
d e c id e d  to  h a v e  tw o  N o  g roup s  to  s e e  i f  th ere  w e r e  a n y  s im ila r it ie s  o r  d if fe r e n c e s  
in  th e ir  r e la t io n sh ip  to  p h y s ic s  b e tw e e n  g ir ls  w h o  w er e  th in k in g  o f  c h o o s in g  
o th er  s c ie n c e s  and  n o t  p h y s ic s  and  th o s e  w h o  w er e  n o t  th in k in g  o f  c h o o s in g  a n y  
s c ie n c e s . I c h o s e  fou r  g ir ls  fo r  e a c h  N o  g r ou p . T h e se  c h o ic e s  w e r e  m ad e  b y  
r ea d in g  th ro u gh  th e  a n sw ers  to  a ll th e  q u e s t io n s  o n  th e  q u es t io n n a ir e  a n d  n o t in g  
d ow n  a n y  in te r e s t in g  q u o te s  ( i .e . th o s e  th a t w e r e  d is t in c t iv e  o r  g a v e  an  in s ig h t  
in to  w h a t  th e  g ir l th o u gh t  ab ou t th e  su b jc e t)  g iv e n  fo r  th e  o p e n  e n d ed  q u e s t io n s  
and /o r  n o t in g  d o w n  c o n f l ic t in g  a n sw er s . S e le c t io n  o f  th e  g ir ls  fo r  th e s e  g r o u p s  
w a s  n o t  a  ran d om  sam p le .
L o u is e
L o u is e  w an te d  to  b e  a  v e t  o r  a  h is to r y  tea ch e r  so  w a s  th in k in g  o f  
c h o o s in g  a  ran ge  o f  s c ie n c e  and  h um an it ie s  su b je c ts  fo r  A - le v e l .  
Sh e  d id  n o t  w an t  to  c h o o s e  p h y s ic s  b e c a u s e  it w a s  o n e  o f  th e  
harder  su b je c ts  fo r  h er  and  sh e  a ls o  fe lt  sh e  w a s  o n e  o f  th e  w o r s t  
in  h e r  c la s s  fo r  p h y s ic s . I w a s  in te re sted  to  f in d  o u t  w h y  sh e  d id  
n o t  l ik e  p h y s ic s  bu t d id  lik e  o th er  s c ie n c e s  -  w h a t  w a s  it a b ou t  
p h y s ic s  th a t sh e  fe lt  m ad e  it harder  th an  th e  o th er  s c ie n c e s  a n d  h er  
o n e  o f  th e  w o r s t  in  h er  c la s s .
C h lo e
C h lo e  a ls o  fe lt  th a t sh e  w a s  o n e  o f  th e  w o r s t  at p h y s ic s  in  h er  
c la s s .  S h e  h ow e v e r  fo u n d  b io lo g y  in t e r e s t in g  and  w a s  g o in g  to  
c h o o s e  th is  fo r  A - le v e l .  S h e  th o u gh t  h er  s c ie n c e  te a ch e rs  w e r e  
en th u s ia s t ic . T ea ch er s  h a v e  b e e n  id e n t if ie d  a s  in f lu e n c in g  fu tu re  
su b jec t c h o ic e  and  I w a s  in te r e s ted  in  s e e in g  i f  C h lo e ’s 
r e la t io n sh ip  w ith  h er  d if fe ren t s c ie n c e  te a ch e r s  in f lu e n c e d  h o w  
sh e  fe lt  a b ou t p h y s ic s .
H ea th e r
H ea th e r  h ad  n o t  c h o s e n  p h y s ic s  e v e n  th o u gh  sh e  lik e d  it m o r e  
th an  h er  fr iend s  b e c a u se  sh e  fe lt  th ere  w e r e  m o r e  o p t io n s  in  th e
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fu tu re  i f  sh e  d id  th e  o th er  s c ie n c e s .  I w a s  in te re sted  to  f in d  o u t  
w h y  sh e  th o u gh t  th is .
T a sm in a
T a sm in a  sa id  th a t sh e  d id n ’t n e e d  A - le v e l  p h y s ic s , o n ly  b io lo g y  
and  ch em is tr y , e v e n  th o u g h  sh e  d id  n o t  e x p la in  w h y . S h e  a g a in  
l ik ed  p h y s ic s  m o re  th an  h er  fr iend s  e v e n  th o u gh  w h e n  a s k e d  to  
d e sc r ib e  h o w  sh e  fe lt  a b ou t p h y s ic s  sh e  sa id  th a t sh e  h a ted  it, it 
w a s  b o r in g  and  it w a s  d if f ic u lt . I fe lt  th a t i f  sh e  fo u n d  p h y s ic s  to  
b e  s o  b u t s t il l  l ik ed  it m o r e  th an  h er  fr iend s , th en  tr y in g  to  g e t  g ir ls  
in te r e s ted  in  p h y s ic s  w o u ld  b e  a  v e r y  hard  jo b .
I v y
I v y  w a s  n o t  g o in g  to  c h o o s e  p h y s ic s  b e c a u s e  sh e  d id  n o t  w an t  a  
jo b  to  d o  w ith  p h y s ic s .  S h e  fe lt  th a t p h y s ic s  d id  n o t  e x c i t e  h e r  and  
th a t h e r  tea ch e rs  d id  n o t  m ak e  it in te r e s t in g  o r  e x p la in  h o w  
s c ie n c e  c o u ld  b e  a p p lied  to  th e  rea l w o r ld . I w a s  in te r e s t ed  to  f in d  
o u t  h o w  h e r  r e la tion sh ip  to  p h y s ic s  w a s  in f lu e n c e d  b y  h e r  t e a ch e r s
J o e y
J o e y  w a s  g o in g  to  c h o o s e  art and  te x t ile s  fo r  h er  A - le v e ls .  S h e  
a g r eed  th a t s c ie n c e  le s s o n s  w e r e  in ter e st in g  and  th a t th e  te a ch e r s  
m ad e  th e  su b je c t  in te re st in g . S h e  th o u gh t  tha t b e in g  a  p h y s ic is t  
w o u ld  b e  in te r e s t in g  and  w e l l  p a id , b u t w a s  ju s t  n o t  fo r  h er . I 
w an te d  to  k n ow  w h y  sh e  th o u gh t  th is .
W h itn e y
W h itn e y  lik ed  h er  p h y s ic s  te a ch e r s  and  th o u gh t  th a t sh e  le a rn ed  
n ew  sk il ls  in  s c ie n c e  le s s o n s  and  sh e  p a r t icu la r ly  e n jo y e d  p ra c t ic a l  
w ork . S h e  lik ed  p h y s ic s  b u t fo u n d  it b o r in g  and  d if f ic u lt  and  fe lt  
th a t it w a s  n o t  o n e  o f  h er  s tr o n g e s t  su b je c ts . I w a s  in te r e s t ed  to  
f in d  o u t  a b o u t th e s e  apparen t c o n tr a d ic tio n s .
Z ara
Zara  lik ed  h er  s c ie n c e  te a ch e rs  and  fe lt  th a t sh e  lea rn t n ew  sk il ls  
in  s c ie n c e  le s s o n s .  S h e  lik ed  p h y s ic s  an d  fo u nd  it in ter e st in g .  
H ow e v e r  sh e  w a s  n o t  sure  h o w  m u ch  sh e  lik ed  p h y s ic s  c om p a r ed  
to  h er  fr ien d s . G iv e n  th a t sh e  lik ed  p h y s ic s  and  fo u n d  it
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in ter e s t in g , w h y  w a s  Z ara  n o t  th in k in g  o f  c h o o s in g  to  s tu d y  
p h y s ic s  fu rther?
Y e a r  1 0
G roup  c a te g o r isa t io n G ir ls  in  g roup
Y e s  -  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s F lo r e n c e , D e l i la ,  A li s o n ,  
L iw y ,  P a tr ic ia
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s K a te , M a rg e ry , L o la , E v e
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T w en ty  n in e  y ea r  10  g ir ls  w h o  c om p le te d  th e  q u es t io n n a ir e  w e r e  w i l l in g  to  b e  
in te r v iew ed . O f  th e s e ,  o n ly  f iv e  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  s o  I s e le c te d  
th em  a l l  and  m ad e  o n e  Y e s  g r oup  ir re sp e c t iv e  o f  o v e ra ll  A - le v e l  p ro g ram m e .
F lo r en c e
F lo r e n c e ’s p o s s ib le  c h o ic e s  fo r  A - le v e l  w e r e  p h y s ic s ,  
m a th em a tic s , fu rther  m a th em a tic s  and  IC T . S h e  w a s  th in k in g  o f  
c h o o s in g  p h y s ic s  b e c a u s e  it w a s  m a th em a tic s  b a s e d  and  b e c a u s e  
sh e  w an ted  to  s tu d y  a  s c ie n c e  a t A - le v e l .
D e l i la
D e l ia  w a s  th in k in g  o f  c h o o s in g  p h y s ic s ,  b io lo g y ,  c h em is tr y ,  
dram a and  h is to r y  fo r  h er  A - le v e ls .  S h e  w a n te d  a  c a re er  in  
m ed ic in e  so  th o u gh t  that tak in g  a ll  th ree  s c ie n c e s  a t A - le v e l  
w o u ld  h e lp  h er  a c h ie v e  th is  a im .
A l i s o n
A l is o n  w a s  th in k in g  o f  c h o o s in g  p h y s ic s , b io lo g y ,  m a th em a tic s ,  
ch em is tr y  a nd  g e o g ra p h y  fo r  h er  A - le v e ls .  S h e  e n jo y e d  p h y s ic s  
and  th o u gh t  it w o u ld  a ls o  h e lp  h er  t o  a c h ie v e  h e r  c a re e r  g oa l;  th a t  
o f  b e in g  a  v e t .
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L i w y
A  c om b in a t io n  o f  p h y s ic s ,  b io lo g y ,  c h em is tr y , p s y c h o lo g y  and  
m a th em a tic s  w a s  w h a t  L iw y  w a s  th in k in g  o f  c h o o s in g  fo r  h er  A -  
le v e ls .  S h e  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  sh e  w a n te d  
to  ta k e  a ll  th ree  s c ie n c e s  to  h e lp  h e r  in  h er  fu tu re  ca reer  g o a l,  
a lth o u gh  sh e  d id  n o t  m en t io n  a  s p e c i f ic  g o a l.
P a tr ic ia
P a tr ic ia  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  sh e  r e a lly  
e n jo y e d  it, sh e  lo v e d  le a rn in g  a b o u t it and  fo u n d  it a  v e r y  
s a t i s fy in g  su b je c t . T h e  o th er  A - le v e l  su b je c ts  sh e  w a s  th in k in g  o f  
c h o o s in g  w e r e  art, b u s in e s s  and  d e s ig n  t e c h n o lo g y .
O f  th e  r em a in in g  2 4  g ir ls  w h o  h ad  a ll sa id  th e y  w e r e  n o t  th ink in g  o f  c h o o s in g  
p h y s ic s ,  o n ly  a  sm a ll n um ber  o f  th em  h ad  w r it ten  a n y th in g  in  th e  o p e n  en d ed  
q u e s t io n s  s o  th is  r ed u c ed  th e  num ber  o f  g ir ls  I c o u ld  s e le c t  N o  g r ou p s  from . In  
th e  en d , I d e c id e d  to  h a v e  ju s t  o n e  N o  g roup  w ith  a  m ix tu r e  o f  g ir ls  w h o  w e r e  
b o th  th in k in g  o f  c h o o s in g  o th er  s c ie n c e s  bu t n o t  p h y s ic s  and  th o s e  w h o  w e r e  n o t  
th in k in g  o f  c h o o s in g  a n y  s c ie n c e  at a ll. T h e  fou r  g ir ls  c h o s e n  fo r  th is  N o  g r o up  
are d e sc r ib ed  b e lo w .
K a te
K a te  w a s  g o in g  to  c h o o s e  m a th em a tic s  an d  b io lo g y  fo r  h er  A -  
l e v e ls  b u t n o t  p h y s ic s  b e c a u s e  sh e  w a s  n o t  th a t in te r e s ted  in  th e  
su b je c t . S h e  fo u n d  p h y s ic s  d if f ic u lt  b u t in ter e st in g . I w a s  
in ter e s ted  to  f in d  o u t  h o w  sh e  s a w  th e  r e la t io n sh ip  b e tw e e n  
m a th em a tic s  and  p h y s ic s  and  w h y  sh e  w a s  c h o o s in g  o n e  su b je c t  
bu t n o t  th e  o th er  w h e n  th e y  are th o u gh t  o f  a s  b e in g  c lo s e ly  l in k e d  
su b je c ts .
M arg e ry
M a rg e ry  w a s  g o in g  to  c h o s e  PE , b io lo g y  and  c h em is tr y  fo r  h er  A -  
le v e ls .  S h e  d id  n o t  e n jo y  p h y s ic s  le s s o n s  and  d id  n o t  l ik e  th e  
te a ch e r . S h e  fo u n d  p h y s ic s  to  b e  b o r in g , w a s  w o r r ied  ab o u t  th e  
su b jec t and  c o u ld n ’t b e  b o th er ed  w ith  it. I w a s  in te r e s ted  to  f in d
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o u t  w h y  s h e  lik ed  th e  o th er  s c ie n c e s  bu t, a s  sh e  sa id , ‘lo a th ed  
p h y s ic s  w ith  a p a s s io n ’ .
L o la
L o la  w a s  g o in g  to  c h o o s e  a ll  h um an it ie s  A - le v e ls  b e c a u s e  sh e  
lo v e d  th o s e  su b je c ts . S h e  a ls o  sa id  th a t sh e  lik ed  p h y s ic s  le s s  th an  
h er  fr iend s  and  th o u gh t  th a t it w a s  b o r in g  and  d if f ic u lt  b u t  
s om e tim e s  in te r e st in g . I w a s  in te r e s ted  to  f in d  o u t  w h y  sh e  lo v e d  
h um an it ie s  b u t d id  n o t  l ik e  p h y s ic s  a t a ll.
E v e
E v e  w a s  g o in g  to  c h o o s e  b io lo g y  and  p h o to g ra p h y  fo r  h e r  A -  
le v e l s  a s  w e l l  a s  S p a n ish  and  F r en ch . S h e  th o u gh t  tha t p h y s ic s  
w a s  a  n e c e s s a r y  su b je c t  and  c o u ld  b e  in te r e s t in g  s om e tim e s . I w a s  
in ter e s ted  in  f in d in g  o u t  w h y  sh e  d e sc r ib e d  p h y s ic s  a s  n e c e s sa ry .
H in to n  S c h o o l
Y e a r  9
G roup  c a te g o r isa t io n G ir ls  in  g r o up
Y e s  -  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s A n n ie , S um m er , J o s ie ,  
P h o eb e . E liz a b e th
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  bu t  
in ten d in g  to  c h o o s e  o th er  s c ie n c e  A - le v e ls
P o p p y , S c o u t , S am an th a , 
Jane
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  o r  a n y  
o th er  s c ie n c e  A - le v e ls
N o ra , R u th , D o r is ,  E th y l
T o ta l 13
T h ere  w e r e  2 7  g ir ls  in  y ea r  9  at H in to n  S c h o o l  w h o  w e r e  w i l l in g  to  b e  
in te r v iew ed .  A g a in , o n ly  a  sm a ll  n um ber , f iv e , w e r e  th in k in g  o f  c h o o s in g  
p h y s ic s .  T h e se  g ir ls  fo rm ed  o n e  Y e s  g r oup .
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A nn ie
A n n ie  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  it w a s  h er  
fa v o u r ite  s c ie n c e  su b je c t  and  a ls o  b e c a u s e  sh e  d id  n o t  l ik e  b io lo g y  
and  ch em is tr y . H e r  o th er  p o s s ib le  A - le v e l  c h o ic e  w a s  P E  
Sum m er
S um m e r ’s p o s s ib le  A - le v e l  c h o ic e s  w e r e  p h y s ic s , g e o g ra p h y ,  
m a th em a tic s  and  e c o n om ic s . S h e  w a s  th in k in g  o f  c h o o s in g  
p h y s ic s  b e c a u s e  it w a s  h er  fa v o u r ite  s c ie n c e .
J o s ie
J o s ie  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  sh e  fo u n d  it 
in te r e s t in g  and  sh e  th o u gh t  it w o u ld  b e  u s e fu l. A l s o ,  h e r  s is ter  w a s  
ta k in g  c h em is tr y  fo r  A - le v e l  w h ic h  sh e  n o w  reg re tted  and  w is h e d  
th a t sh e  h ad  ta k en  p h y s ic s  in s tea d . J o s ie ’s o th e r  p o s s ib le  c h o ic e s  
w e re  F r en ch  and  Ita lian .
P h o eb e
P h o eb e  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  w ith  F ren ch , h is to r y  a nd  
E n g li sh  fo r  h er  A - le v e ls .  S h e  w a s  th in k in g  o f  p h y s ic s  b u t th e  f in a l  
d e c is io n  w o u ld  b e  b a se d  o n  h e r  G C SE  r esu lts .
E liz a b e th
E liz a b e th  w a s  th in k in g  o f  c h o o s in g  p h y s ic s ,  c h em is tr y , b io lo g y  
and  m a th em a tic s  fo r  h er  A - le v e ls .  S h e  th o u gh t  sh e  w a s  g o in g  to  
b e  a  v e t  so  w o u ld  n e e d  a ll  th e  s c ie n c e s  to  h e lp  h e r  a c h ie v e  th is  
g o a l.
O f  th e  r em a in in g  2 2  g ir ls , th e y  a g a in  fe ll  in to  tw o  c le a r  g r o u p in g s  a s  fo r  y e a r  9  at 
B row n in g  S c h o o l  and  th e  m a jo r ity  o f  th e s e  g ir ls  h a d  g iv e n  a n sw er s  to  th e  o p e n  
en d ed  q u e s t io n s  s o  I a g a in  s e le c te d  tw o  N o  g ro up s . T h is  a ls o  m ean t  th a t fo r  y e ar  
9  at b o th  s c h o o ls  I h ad  s im ila r  g r o u p in g  fo r  th e  in te r v iew s .
P o p p y
P o p p y  w a s  g o in g  to  c h o o s e  b io lo g y  a nd  c h em is tr y  b e c a u s e  sh e  
n e e d e d  th o s e  fo r  a  fu ture  c a reer  a nd  h a d  n o t  c h o s e n  p h y s ic s  
b e c a u s e  it w o u ld  n o t  b e  u s e fu l fo r  a  fu tu re  ca reer . S h e  sa id  that  
sh e  h a ted  p h y s ic s ,  fo u n d  th at it w a s  b o r in g  and  w a s  b ad  a t it. I
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w a s  in te re sted  to  s e e  h o w  sh e  c om p a red  h er  a b il ity  in  p h y s ic s  to  
h er  o th er  s c ie n c e  su b je c ts .
S co u t
S co u t  w a s  g o in g  to  c h o o s e  b io lo g y  and  m a th em a tic s  b u t w a s  n o t  
c h o o s in g  p h y s ic s  b e c a u s e  sh e  fe lt  th a t it w a s  to o  hard . S h e  fe lt  
th a t sh e  lik ed  p h y s ic s  m o r e  th an  h e r  fr iend s , b u t fo u n d  it d if f ic u lt ,  
co n fu s in g  a nd  tha t sh e  w a s  a n x io u s  ab o u t it b u t sh e  a lso  som e tim e  
fo u n d  it in ter es t in g . I w a s  in te r e s ted  to  s e e  i f  sh e  c o u ld  e x p la in  
th e s e  f e e lin g s  further.
S am an th a
Sam an th a  sa id  th a t sh e  lik ed  and  e n jo y e d  p h y s ic s  a n d  th a t sh e  
fo u n d  it in ter es t in g . S h e  a ls o  fe lt  th a t sh e  lik ed  p h y s ic s  m o r e  th an  
her  fr iend s . T h is  p r o f i le  lo o k e d  lik e  s om e o n e  w h o  w o u ld  c h o o s e  
p h y s ic s  s o  I w a s  in te r e s ted  to  f in d  o u t  w h y  sh e  w a s  n o t .
Jane
Jane h ad  c h o s e n  b io lo g y  and  c h em is tr y  fo r  h er  fu tu re  A - le v e ls .  
H ow e v e r ,  a lth o u gh  sh e  m a in ly  e n jo y e d  and  lik ed  s c ie n c e  sh e  fe lt  
th a t it d e p en d ed  o n  th e  c la s s  and  th e  te a ch e r . S h e  fe lt  th a t p h y s ic s  
w a s  b o r in g , e v e n  th e  p ra c tic a l w o r k  and  sh e  h a ted  th e  su b je c t .
T h is  m ad e  m e  w an t  to  k n o w  w h a t  sh e  p a r ticu la r ly  d is lik e d  a b o u t  
p h y s ic s  -  th e  su b je c t  o r  a  te a ch e r?
N o r a
N o r a  w an ts  to  b e  a  p sy ch o th e ra p is t  s o  d id  n o t  fe e l th a t sh e  n e e d e d  
p h y s ic s . S h e  th o u gh t  p h y s ic s  w a s  b o r in g  and  d if f ic u lt  and  d id  n o t  
s e e  th e  p o in t  o f  w h a t  th e y  w e r e  d o in g  in  s c ie n c e  le s s o n s .  I w a s  
in te r e s ted  to  f in d  o u t  w h y  sh e  w a s  s o  n e g a t iv e  a b o u t  s c ie n c e  a nd  
p h y s ic s  in  p articu lar .
R u th
R u th  w an ts  to  b e c om e  an  a c to r  o r  m a yb e  a  law y er . S h e  fe lt  th a t  
sh e  w a s  o n e  o f  th e  w o r s t  in  h er  p h y s ic s  c la s s  and  th a t sh e  lik e d  
p h y s ic s  a  lo t  le s s  th an  h er  fr iend s . S h e  d id  n o t  th in k  th a t sh e  w a s  a  
p h y s ic s  so r t o f  p e r so n  b e c a u s e  sh e  d id  n o t  l ik e  g iv in g  o n ly  o n e  
co r re c t  an sw er . T h is  r e a so n  h a s  b e e n  g iv e n  in  th e  p a s t  a s  to  w h y
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g ir ls  d o  n o t  l ik e  p h y s ic s  so  I w a s  in te r e s ted  to  f o l lo w  up  th is  
c om m en t .
D o r is
D o r is  sa id  th a t sh e  w a s  n o t  g o in g  to  c h o o s e  s c ie n c e s  fo r  A - le v e l  
b e c a u s e  sh e  d id  n o t  l ik e  th em  bu t th a t sh e  w o u ld  c h o o s e  
m a th em a tic s  b e c a u s e  it w a s  g o o d  fo r  jo b s .  S h e  a ls o  fe lt  th a t  
p h y s ic is t s  w e r e  s te r e o ty p ed  in  th e  m ed ia . S h e  w a s  th e  o n ly  g ir l  to  
ta lk  a b o u t th is  a sp e c t  so  I w an ted  to  in c lu d e  h er  in  m y  sam p le .
E th y l
E th y l d id  n o t  r e a lly  k n o w  w h a t  sh e  w a n te d  to  d o  fo r  h e r  A - le v e ls  
and  h ad  o n ly  c h o s e n  p o li t ic s .  H ow e v e r , in  h er  d is c u s s io n  ab o u t  
s c ie n c e  te a ch e rs  sh e  h ad  h ig h lig h ted  th a t h er  e n jo ym en t  o f  a  
su b je c t  d ep en d ed  o n  w h e th e r  th e  te a ch e r  lik ed  th e  su b je c t  o r  n o t . 
S in c e  p r e v io u s  litera tu re  h ad  h ig h lig h te d  te a ch e rs  a s  an  im p or tan t  
in f lu e n c e r  o f  su b je c t  c h o ic e ,  I th o u gh t  sh e  c o u ld  h a v e  s om e th in g  
in te r e s t in g  to  s a y  o n  th is  a sp e c t .
Y e a r  1 0
G roup  c a te g o r isa t io n N um b er  o f  g ir ls  in  g r o up
Y e s  -  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  a s  part o f  a  
s c ie n c e  p rog ram m e
M o a , E m ily , S u n n v a
Y e s  -  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s  a s  part o f  a  
m ix e d  p rog ram m e
R o s e ,  C ha r lo tte , L i ly
N o  -  n o t  in ten d in g  to  c h o o s e  A - le v e l  p h y s ic s S k y e , A n y a , Ind ian a , R u b y
T o ta l 10
O f  th e  5 7  g ir ls  in  y ea r  10  w h o  c om p le te d  th e  q u es t io n n a ir e  3 3  w e r e  w i l l in g  to  b e  
in te r v iew ed . S ix  o f  th e s e  g ir ls  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s ;  th re e  a s  part o f  
a  s c ie n c e  p rog ram m e  and  th ree  a s  part o f  a  m ix e d  p ro g ram m e . R a th er  th an  h a v e  
o n e  la rge  Y e s  g r ou p , I d e c id e  to  h a v e  tw o  a s  o r ig in a lly  p r o p o s e d  b a se d  o n  m y  
M R es  w o rk .
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M oa
M o a ’s p o s s ib le  A - le v e l  c h o ic e s  w e r e  p h y s ic s , m a th em a tic s , 
g eo g ra p h y , c h em is tr y  and  b io lo g y .  S h e  w an ted  to  s tu d y  som e  
fo rm  o f  s c ie n c e  at u n iv e r s ity  so  fe lt  th a t p h y s ic s  at A - le v e l  w o u ld  
b e  h e lp fu l.
E m ily
E m ily  e n jo y e d  p h y s ic s  a nd  th o u gh t  it w o u ld  b e  h e lp fu l to  h er  in  
th e  fu tu re  a s  sh e  w a n te d  to  g o  to  u n iv e r s ity  to  s tu d y  s c ie n c e . H e r  
o th er  p o s s ib le  c h o ic e s  w e r e  m a th em a tic s , g e o g r a p h y  and  
ch em is tr y .
S u n n v a
S u n n v a ’s fa th er  w a s  a  p h y s ic is t  and  sh e  w an ted  to  f o l l o w  in  h is  
fo o t s t e p s . S h e  a ls o  fo u n d  p h y s ic s  to  b e  in te re st in g . A s  w e l l  a s  
p h y s ic s  sh e  w a s  th in k in g  o f  c h o o s in g  m a th em a tic s , b io lo g y ,  
ch em is tr y  a nd  h is to r y  fo r  h er  A - le v e ls .
R o s e
R o s e ’s p o s s ib le  c h o ic e s  fo r  A - le v e l  w e r e  p h y s ic s , h is to r y , F r en ch  
and  ch em is tr y . S h e  w a s  n o t  sure  e x a c t ly  w h a t  sh e  w a n te d  to  d o  
e x c e p t  th a t it w a s  s om e th in g  s c ie n c e  b a s ed  and  fe lt  th a t p h y s ic s  
w o u ld  h e lp  h e r  in  th is  fu tu re  career .
C har lo tte
C har lo tte  w a s  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  sh e  w a s  g o o d  
at it and  sh e  u n d e r s to o d  it e v e n  th o u g h  it w a s  n o t  n e c e s s a r i ly  h er  
fa v o u r ite  su b je c t . H er  o th er  p o s s ib le  c h o ic e s  w e r e  g e o g ra p h y ,  
F ren ch , m a th em a tic s  and  S p an ish .
L ily
L i ly  th o u gh t  sh e  w o u ld  c h o o s e  p h y s ic s  b e c a u s e  it k ep t  a  lo t  o f  
d o o r s  o p en . H e r  o th er  p o s s ib le  c h o ic e s  w e r e  E n g lis h , p h i lo s o p h y ,  
p o l i t ic s  an d  h is to r y .
S in c e  I h ad  tw o  Y e s  g rou p s  fo r  th is  y e a r  g r ou p , I d e c id e d  to  h a v e  ju s t  th e  o n e  N o  
g rou p  a s  o r ig in a lly  p la n n ed . T h e  N o  g ir ls  w e r e  s e le c te d  a s  fo r  p r e v io u s  N o  
g ro up s .
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Sk ye
S k y e ’s a n sw er  to  th e  q u e s t io n  ‘are y o u  a  p h y s ic s  so r t o f  p e r s o n ’ 
w a s  in tr igu in g . In  th e  a n sw er  sh e  e x p la in e d  th a t sh e  fo u n d  p h y s ic s  
th e  e a s ie s t  o f  th e  s c ie n c e s  b e c a u s e  sh e  fe lt  tha t sh e  w a s  a  lo g ic a l  
th ink er . S h e  w e n t  o n  to  e x p la in  th a t m an y  p e o p le  d id  n o t  s e e  h o w  
th is  f it ted  h er  a s  sh e  w a s  a ls o  a  C hr istian . A n  e x am p le  o f  tw o  o f  
h er  w o r ld s  n o t  f it t in g , so  s om e th in g  I w an te d  to  in v e s t ig a te  
further.
A n y a
A n y a  w a n ts  to  b e  a  m u s ic ia n . S h e  sa id  th a t sh e  h a ted  p h y s ic s  and  
fo u n d  it hard . S h e  fe lt  th a t th is  w a s  b e c a u s e  sh e  s tru g g led  w ith  
m a th em a tic s  and  d id  n o t  l ik e  th e  m a th em a tic s  a sp e c t  o f  p h y s ic s .  
Sh e  w a s  o n e  o f  th e  f e w  tha t ta lk ed  ab ou t  th is  lin k .
Ind ian a
Ind ian a  w a s  g o in g  to  c h o o s e  m a th em a tic s , c h em is tr y  and  p ro d u c t  
d e s ig n  fo r  h er  A - le v e ls .  T h e se  are a ll  p h y s ic a l  s c ie n c e s  so  I w a s  
in te r e s ted  a s  to  w h y  sh e  h ad  n o t  c h o s e n  p h y s ic s  a s  w e ll .
R u b y
R u b y ’s c h o s e n  A - le v e l  su b je c t s  w e r e  a  m ix  o f  su b je c ts . S h e  fe lt  
th a t p h y s ic s  w a s  b o r in g  and  d if f ic u lt  a n d  tha t p h y s ic is t s  w e r e  
m ore  in te r e s ted  in  p h y s ic s  th an  a  s o c ia l  l i f e .  S h e  a ls o  fe lt  th a t sh e  
w o u ld  n o t  b e  a b le  to  h o ld  a  5 m in u te  c o n v e r s a t io n  a b ou t p h y s ic s  
w ith o u t  ‘d rop p in g  o f f .  S in c e  sh e  h ad  v e r y  d e f in ite  v ie w s  a b o u t  
p h y s ic s ,  I th o u g h  th a t it w o u ld  b e  in te r e s t in g  to  h ear  m o r e  o f  
th em .
S u m m a r is in g  th e  in t e r v ie w  g r o u p s
F rom  b o th  s c h o o ls  and  a c ro s s  b o th  y e a r  g r o up s , I h ad  s e le c te d  n in e t e e n  g ir ls  w h o  
w ere  th in k in g  o f  c h o o s in g  to  s tu d y  A - le v e l  p h y s ic s  and  tw e n ty  fo u r  w h o  w e r e  
n o t . In  th e  Y e s  g r o u p s , e le v e n  o f  th e  g ir ls  sa id  th a t th e y  w e r e  th in k in g  o f  
c h o o s in g  p h y s ic s  b e c a u s e  it w o u ld  b e  a  u s e fu l  su b je c t  fo r  th e ir  fu tu re  c ar ee r
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g o a ls . S e v e n  o f  th e  g ir ls  m en t io n e d  th a t th e y  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  
b e c a u s e  th e y  e n jo y e d  it, th e y  fo u n d  it in te r e s t in g  o r  th a t it w a s  th e ir  fa v o u r ite  
s c ie n c e  sub je c t . O n e  w en t  further  th an  th is  to  s a y  th a t sh e  w a s  th in k in g  o f  
c h o o s in g  p h y s ic s  b e c a u s e  sh e  w a s  g o o d  at it. T w o  o f  th e  g ir ls  sa id  th a t th e y  w e r e  
th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  th e y  w a n te d  to  b e  lik e  a  fa m ily  m em b er ;  
o n e  a  b ro th er  and  o n e  h er  fa ther. Ju st o n e  g ir l m e n t io n e d  th e  lin k  b e tw e e n  
p h y s ic s  and  m a th em a tic s  a s  th e  r e a s o n  fo r  th in k in g  o f  c h o o s in g  t o  s tu d y  it 
further.
I sp lit  th e  N o  to  c h o o s in g  p h y s ic s  g ir ls  in to  tw o  g roup s; th o se  w h o  w e r e  n o t  
th in k in g  o f  c h o o s in g  p h y s ic s  b u t w e r e  th in k in g  o f  c h o o s in g  o th e r  s c ie n c e  
su b je c ts  and  th o se  w h o  w e r e  n o t  th in k in g  o f  c h o o s in g  a n y  s c ie n c e  su b je c ts .
T h o s e  g ir ls  in  th e  N o  to  p h y s ic s  b u t Y e s  to  o th er  s c ie n c e  su b je c ts  g r o u p s  sa id  tha t  
th e y  w e r e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  b e c a u s e  it w a s  to o  hard  (s ix );  b e c a u s e  
it w a s  b o r in g  (s ix );  and  b e c a u s e  th e y  d id  n o t  fe e l th e y  w o u ld  h a v e  a s  m an y  fu tu re  
care er  o p t io n s  i f  th e y  c h o s e  it ( tw o ) . T w o  o f  th is  g r ou p  o f  g ir ls  sa id  th a t th e y  
w ere  o n e  o f  th e  w o r s t  in  th e ir  c la s s  fo r  p h y s ic s , b u t fou r  rep o rted  th a t th e y  lik ed  
p h y s ic s  m o re  th an  th e ir  fr iend s  and  o n e  e v e n  rep o r ted  th a t sh e  e n jo y e d  p h y s ic s .  
T hree  g ir ls  in  th is  g r ou p  r e la ted  n o t  c h o o s in g  p h y s ic s  to  th e  tea ch e rs ; o n e  fe lt  th a t  
h er  b io lo g y  tea ch e r  w a s  m o re  en th u s ia s t ic  th an  h er  o th er  s c ie n c e  te a ch e rs  s o  sh e  
p re ferr ed  b io lo g y ;  o n e  d id  n o t  l ik e  h er  p h y s ic s  te a ch er  a nd  o n e  sa id  tha t h er  
fu tu re  su b je c t  c h o ic e s  w e r e  d ep en d en t  o n  h er  tea ch e rs .
G ir ls  in  th e  N o  P h y s i c s ,  N o  S c i e n c e  g r o u p s  w e r e  n o t  th in k in g  o f  c h o o s in g  
p h y s ic s  b e c a u s e  it w a s  n o t  n e e d e d  fo r  th e ir  fu tu re  ca reers  ( tw o );  b e c a u s e  th e y  fe lt  
p h y s ic s  w a s  b o r in g  (th ree );  and  th a t p h y s ic s  w a s  to o  hard  ( fou r ) . H ow e v e r , o n e  
g ir l r ep o r ted  th a t sh e  fo u n d  p h y s ic s  in te r e s t in g  and  o n e  r e c o g n is e d  th a t b e in g  a  
p h y s ic is t  c o u ld  b e  in te r e s t in g  and  w e l l  p a id  bu t th a t it w a s  ju s t  n o t  fo r  h er . T w o  
m em b er s  o f  th e s e  g r o u p s  a lso  sa id  th a t th e ir  te a ch e r  d id  n o t  m ak e  p h y s ic s  
in te r e s t in g , b u t tw o  o th er  g ir ls  sa id  th a t th e y  l ik ed  th e ir  p h y s ic s  tea ch e r s .
D e ta il s  o f  th e  q u es t io n n a ir e  r e sp o n s e s  fo r  th e  in te r v ie w e e s  c a n  b e  fo u n d  in  
a p p en d ix  5 .
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I n te r v ie w  T h em e s  a n d  P r o c e s s
T h e  th ree  r ound s  o f  g r ou p  in te r v iew s  e a c h  h ad  a  p r e -c h o s en  fo c u s . T h e  first  
in te r v iew s  f o c u s e d  o n  th e ir  fu tu re  su b je c t  c h o ic e s , w h y  th e y  w e r e  g o in g  to  
c h o o s e  o r  n o t  c h o o s e  to  s tu d y  p h y s ic s  a nd  w h a t  th e y  fe lt  in f lu e n c e d  th o s e  
c h o ic e s . T h e  s e c o n d  in te r v iew  fo c u s e d  o n  te a ch er s  and  te a ch in g , a sk in g  ab ou t  
p h y s ic s  te a ch e rs  and  le s s o n s  in  p a r ticu la r  and  th en  c om pa r in g  th em  to  th e ir  
fa v ou r ite  le s s o n s  and  te a ch er s  ( i f  th is  w a s  n o t  p h y s ic s ) .  T h e  f in a l g r ou p  
in t e r v iew s  f o c u s e d  o n  th e  q u e s t io n  ‘w h a t  k in d  o f  p e r s o n  are y o u ? ’, th e  g ir l s ’ 
r e la t io n sh ip  w ith  p h y s ic s  a nd  th e ir  v ie w s  o n  g en d e r  and  c h o ic e  in  g e n e ra l. I u s e d  
a  sem i-s tru c tu r ed  ap p ro ach  to  th e  g roup  in te r v iew s  (d is c u s s e d  in  m o r e  d e ta il  in  
C hap ter  4 )  w ith  a  p r e -p r ep a red  in te r v iew  sc h ed u le  ( s e e  a p p en d ix  6 )  b u t du rin g  
th e  in te r v iew s  I a llo w e d  th e  g ir ls  th e  fr e ed om  to  ta lk  ab ou t a n y  to p ic  th a t c am e  
up  in  th e  c o n v e r s a t io n  e v e n  i f  it d id  n o t  d ir e c t ly  l in k  to  th e  m a in  th em e  fo r  th a t  
in te r v iew . N o t  a ll g r o u p s  ta lk ed  a b ou t th e  sam e  th in g s  and  n o t  a ll m em b er s  o f  th e  
grou p  c on tr ib u ted  to  e a ch  lin e  o f  d is c u s s io n . N o t  a ll o f  th e  q u e s t io n s  an d  p rom p ts  
o n  th e  in te r v iew  sch ed u le  w e r e  u s e d  in  e a c h  in te r v iew  a s  I w an ted  th e  in te r v iew s  
to  b e  free  f lo w in g  d is c u s s io n s  ra ther  th an  stru ctu red  in te r v iew s . T h is  m ean t  th a t  
o n  fu l ly  a n a ly s in g  th e  in te r v iew  tran scr ip ts  I fo u n d  th a t th er e  w e r e  s om e  th em e s  
th a t w e r e  d is c u s s e d  in  a ll  th ree  s ta g e s  o f  th e  in te r v iew s  and  o th er s  th a t w e r e  o n ly  
d is c u s s e d  in  p ar ts  o f  o n e . O th er  th em e s  o n ly  o c cu r r ed  w ith  s om e  g ro u p s  w h il s t  
o th er s  w e r e  fo u nd  in  a ll  th e  g r o up s . A ls o ,  s om e  g ir ls  ta lk ed  a  lo t  m o r e  th an  
o th er s . T h is  m ean t  s om e  g ir ls  are q u o ted  m o re  th an  o th er s  and  s om e  g ir ls  n o t  
q u o ted  at a ll ( s e e  d is c u s s io n  o n  lim ita t io n s  o f  d a ta  in  C h ap ter  8 ). T h e  in te r v iew s  
w e re  c o d e d  u s in g  b o th  d e d u c t iv e  an d  in d u c t iv e  c o d e s  ( s e e  a p p en d ix  1 3 )  ( s e e  
C hap ter  4  fo r  d e ta ils  o f  a n a ly s is ) .
E x p lo r in g  R e a s o n s  f o r  A - l e v e l  P h y s ic s  C h o ic e s
A s  part o f  th e  q u es t io n n a ir e  I h ad  a sk ed  th e  g ir ls  to  g iv e  a  r e a so n  a s  to  w h y  th e y  
w e re  th in k in g  o r  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  at A - le v e l .  T o  start th e  g roup  
in te r v iew s ,  I a sk ed  e a ch  g ro up  to  b r ie f ly  s a y  a g a in  w h y  th e y  w e r e  th in k in g  o f
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c h o o s in g  o r  n o t  c h o o s in g  p h y s ic s .  F o r  th o s e  w h o  w er e  th in k in g  o f  c h o o s in g  
p h y s ic s  th e  fir st r e a so n s  g iv e n  in  th e  in te r v iew s  w e r e  v e r y  s im ila r  to  th o s e  
r e co rd ed  o n  th e  q u e st ion n a ir e  i .e . th e y  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  
b e c a u s e  th e y  w e r e  in te r e s ted  in  it o r  th e y  n e e d e d  it fo r  a  fu tu re  career . T h e  in it ia l  
r ea so n s  g iv e n  fo r  n o t  c h o o s in g  p h y s ic s  a g a in  m irrored  th o s e  g iv e n  in  th e  
q u e st io n n a ir e  i .e . th e y  w e r e  n o t  g o in g  to  c h o o s e  p h y s ic s  b e c a u s e  it w a s  n o t  
in ter e st in g , it w a s  b o r in g , it w a s  n o t  o n e  o f  th e ir  fa v ou r ite  su b jec ts  and  th e y  d id  
n o t  n e ed  it fo r  th e  fu tu re .
H ow e v e r , h o w  c h o ic e s  w e r e  m ad e  and  th e  in f lu e n c e s  o n  th o s e  c h o ic e s  w e r e  
d is c u s s e d  in  m o re  d e ta il  in  a ll  th e  rou n d s o f  g r ou p  in t e r v iew s  and  a  m or e  
c om p le x  r e sp o n se  em erg ed . T h e se  r e a so n s  and  in f lu e n c e s  c o u ld  b e  g r o u p e d  in to  
th em e s  w h ic h  are  o u t lin ed  b e lo w  and  d is c u s s e d  in  m or e  d e ta il  in  th e  re s t o f  th is  
chap ter .
T h e  fir st th em e  d is c u s s e d  is  fa m ily  in f lu e n c e s ;  th e  in f lu e n c e s  o f  b o th  p a r en ts  and  
o th er  fa m ily  m em b er s . C om in g  fr om  a s c ie n t if ic  fa m ily  app ears  to  b e  a  m a jor  
in f lu e n c e r  a s  to  w h e th e r  to  s tu d y  p h y s ic s  a n d /o r  o th er  s c ie n c e s  a t A - le v e l .  T h e  
in f lu e n c e  o f  p e e r s  is  d is c u s s e d  n ex t; h o w  th e  o p in io n s  o f  fr iend s  p la y  a  part, o r  
d o  n o t  p la y  a  part in  in f lu e n c in g  c h o ic e s . T ea ch e r  and  te a ch in g  in f lu e n c e s  are  
d is c u s s e d  n ex t . W ith in  th e  f ig u red  w o r ld  o f  th e  s ch o o l,  tea ch e rs , and  th e  w a y  th a t  
th e y  te a ch , c a n  h a v e  a  g r ea t in f lu e n c e  o n  w h e th e r  o r  n o t  g ir ls  c h o o s e  to  s tu d y  a  
su b je c t  p o s t  16. T h e se  g ir ls  l iv e  w ith in  to d a y ’s s o c ie ty . H o w  th is  s o c ie t y  
p e r c e iv e s  g ir ls  w h o  p u rsu e  a  s tu d y  o f  p h y s ic s  c a n  in f lu e n c e  th e se  g ir l s ’ c h o ic e s .  
T he  b e l ie f ,  h e ld  b y  m a n y  in  s o c ie ty ,  th a t p h y s ic s  is  fo r  W h ite , m id d le  c la s s  m a le s  
and  h o w  th is  b e l i e f  c a n  im p a ct  o n  c h o ic e s  is  d is c u s se d . O n e  part o f  o u r  id e n t it y  is  
o u r  s e l f  e f f ic a c y . P r e v io u s  w o rk  h a s  s h o w n  a  c o rr e la t io n  b e tw e e n  th e  le v e l  o f  s e l f  
e f f ic a c y  and  fu tu re  su b je c t  c h o ic e s .  H o w  th e  g ir ls  u s e d  s e l f  e f f ic a c y  to  in f lu e n c e  
c h o ic e  is  o n e  o f  th e  th em e s  d is c u s se d . T h e  f in a l th em e  d is c u s s e d  is  th e  d is c o u r se  
o f  a c h ie v em en t . I u s e  d is c o u r se  o f  a c h ie v em en t  to  r e fer  to  th e  d e s ire  to  a c h ie v e  
h ig h  g ra d e s , th a t g ra d e s  are th e  o n ly  th in g  th a t m a tter  and  th a t su b je c ts  sh o u ld  b e  
p u rsu ed  b e c a u s e  th e y  w i l l  r e su lt  in  a c h ie v em en t  o f  th e  h ig h e s t  g ra d e s  n o t  b e c a u s e  
o f  in te re st  o f  a n y  o th er  r e a so n . A  f e w  g ir ls  w h o  w e r e  n o t  th in k in g  o f  c h o o s in g
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p h y s ic s  c om m en te d  th a t th e y  w o u ld  ch a n g e  th e ir  m in d s  i f  th e y  tu rn ed  o u t  to  v e r y  
g o o d  at it -  c h o ic e s  l in k ed  to  g rad e s  rather th an  in tere st .
i f  I a ll o f  a  su d d en  tu rn ed  o u t  to  b e  a  g e n iu s  in  p h y s ic s  (I w o u ld  c h o o s e  it)
M arge ry , B row n in g  S c h o o l,  Y 1 0 ,  N o  g roup
O n e  c o n s e q u e n c e  o f  th e  d is c o u r se  o f  a c h ie v em en t , w h e n  c om b in ed  w ith  a  b e l i e f  
th a t p h y s ic s  is  hard , m a y  b e  to  le a d  g ir ls  n o t  to  c h o o s e  A - le v e l  p h y s ic s .
I n f lu e n c e s
F ou r  fa c to r s  th a t in f lu e n c e  su b je c t  c h o ic e s  are d is c u s s e d  in  th is  s e c t io n . E a ch  o f  
th e s e  in f lu e n c e s  is  n o t  s tand  a lon e ;  th e y  w o rk  to g e th e r . W ith in  a  d e v e lo p in g  
id e n t if ic a t io n  w ith  p h y s ic s  and  lo o k in g  at h o w  th is  id e n t if ic a t io n  a ff e c ts  c h o ic e ,  
th e s e  in f lu e n c e s  are part o f  th e  story ; th e y  a ll  c om b in e  to  con tr ib u te  to  id en t ity  
w o rk .
F a m i l y  in f lu e n c e s
M an y  o f  th e  g ir ls  ta lk ed  a b o u t  h o w  th e ir  fam ily  an d  e s p e c ia l ly  th e ir  p a ren ts  h ad  
an  in f lu e n c e  o n  th e ir  c h o ic e s .  P aren ta l ca re er  o r  in ter es ts  in f lu e n c e d  th e  g ir ls .  
T h o s e  g ir ls  w h o  r ep or ted  at le a s t  o n e  p aren t w ith  a  s c ie n t if ic  ca re er  fe lt  th e ir  
par en ts  w e r e  m or e  l ik e ly  to  en c o u ra g e  th em  to  s tu d y  s c ie n c e  a s  w e l l .
E x am p le s  are:
m y  d a d ’s l ik e  an  e n g in e e r ,  h e  is  a lw a y s  tr y in g  to  p u sh  s c ie n c e  in s te a d  o f  
a n y th in g  e ls e
E liz a b e th , H in to n  S c h o o l,  Y 9 ,  Y e s  g r ou p
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m y  p a ren ts  w o u ld  lik e  m e  to  c h o o s e  s c ie n c e  c o s  m y  m um  is  l ik e  a  v e t  and  
sh e  d id  a ll  th e  s c ie n c e s  fo r  A - le v e l
R o s e ,  H in to n  S c h o o l,  Y 1 0 ,  Y e s  m ix e d  g roup
M an y  g ir ls , h ow e v e r , r ep or ted  th a t th e ir  p a ren ts , ir r e sp e c t iv e  o f  th e ir  b a ck g rou n d ,  
w e re  n o t  en c o u r a g in g  th em  tow a rd s  c er ta in  su b je c ts  b u t w e r e  ju s t  e n c o u r a g in g  
th em  to  c h o o s e  w h a t th e y  w an ted . T h e y  w e r e  b e in g  su p p o r t iv e  w ith o u t  d ir ec tion .
m y  p a ren ts  d o n ’t r e a l ly  m in d  w h a t  I p ick , I th in k  th e y  k n o w  w h a t  m ak e s  
m e  h a p p y
L o la , B ro w n in g  S c h o o l,  Y 1 0 ,  N o  g roup
m y  m um  d o e s n ’t r e a lly  l ik e  p u sh  m e  to  p ic k  a  c er ta in  sor t o f  p r o fe s s io n  
o r  c er ta in  area  to  d o , sh e  ju s t  w an ts  m e  to  d o , i f  y o u  g e t  th e  b e s t  th a t y o u  
ca n  g e t , in  y o u r  su b jec ts  y o u  are b e s t  at
S c o u t , H in to n  S c h o o l,  Y 9 ,  N o  P h y s ic s , Y e s  S c ie n c e  g r ou p
In f lu en c e s  b y  o th er  m em b er s  o f  th e  fam ily  d ep e n d ed  o n  w h e th e r  th e  p a r t ic ip an t  
had  o ld e r  s ib lin g s  o r  n o t . O ld er  s ib lin g s  w h o  h ad  b e e n  s u c c e s s fu l  o r  n o t  in  c e r ta in  
su b je c ts  h ad  an  im p ac t  o n  su b je c t  c h o ic e ,  b o th  to  d o  th e  sam e  as th em  (fo r  
ex am p le ,  F lo r en c e )  and  to  d o  th e  o p p o s i t e  o f  th em  (fo r  e x am p le , K a te ) .
I am  in f lu e n c e d  b y  m y  b r o th e r s .. .  .th e y  are a  lo t  o ld e r  th an  m e  th e y
d id  m a th s  and  p h y s ic s  and  o n e  o f  th em  is  d o in g  so ftw a r e  d e v e lo pm en t
 and  it in te r e s ted  m e
F lo r e n c e , B r ow n in g  S c h o o l,  y e ar  1 0 , Y e s  g r ou p
m y  b ro th er ’s d o in g  m a th em a tic s , fu rther  m a th em a tic s , p h y s ic s  and  
ch em is tr y  and  I w o u ld n ’t  w an t  to  d o  th a t
K a te , B row n in g  S c h o o l,  y ea r  10 , N o  g roup  (c h o o s in g  b io lo g y ,  R u s s ia n  a nd
g e o g ra p h y )
W ith in  th e  f ig u red  w o r ld  o f  th e  fam ily , su pp or t fo r  fu tu re  c h o ic e s  fr om  p a ren ts  
and  fa m ily  m em b er s  c a n  b e  a  m a jor  in f lu e n c e . F rom  th e ir  w a y  o f  ta lk in g  in  th e
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in te r v iew s  a ll  th e  g ir ls  ap p ea r ed  to  fe e l c o n f id en t  in  m ak in g  th e ir  c h o ic e s ,  
w h a te v e r  th e  su b jec t, w h e n  su p p or ted  b y  th e ir  p a r en ts  in  th a t c h o ic e .  W ha t  w a s  
n o t ic e a b le  w a s  th a t am on g  th e  g ir ls  w h o  h a d  o r ig in a lly  e x p r e s s e d  th a t th e y  w e r e  
th in k in g  o f  c h o o s in g  p h y s ic s  fo r  further  s tu d y , 12  o f  th em  r ep o r ted  th a t at le a s t  
o n e  p a ren t h ad  a s c ie n t if ic  b a ck g rou n d . O f  th e  g ir ls  w h o  w er e  th in k in g  o f  
s tu d y in g  o th er  s c ie n c e s  fu rther, an o th er  f iv e  r ep or ted  that th e y  h ad  p a r en ts  w ith  a  
s c ie n t if ic  b a ck g rou n d . G ir ls  w h o  w e r e  n o t  th in k in g  o f  s tu d y in g  a n y  s c ie n c e s  d id  
n o t  ta lk  a b o u t th e ir  p a r en ta l b a ck g ro un d s , e v e n  th o u gh  m an y  d id  m en t io n  th a t  
th e ir  p a r en ts  w e r e  su p p o r t iv e  o f  th e ir  su b jec t  c h o ic e s .
T ha t p a r en ts  w ith  a  s c ie n t if ic  b a ck g ro un d  are a lso  en c o u r a g in g  th e ir  d au gh te r s  to  
c h o o s e  s c ie n c e  c o n f irm s  th e  f in d in g s  o f  G ilb er t and  C lav er t ( 2 0 0 3 )  th a t s h o w ed  
th a t w om e n  in  s c ie n c e  h ad  c h o s e n  th a t ca reer  b e c a u s e  o f  e n co u r a g em en t  fr om  
th e ir  p a ren ts . S im ila r ly , O li t sk y  ( 2 0 0 6 )  fo u n d  that s tu d en ts  w h o  h ad  p ar en ts  w h o  
w e re  s c ie n t is t s  id e n t if ie d  w ith  th e  s c ie n t if ic  d is c o u r se s  u s e d  in  th e  c la s s r o om  
m ore  th an  th o s e  w h o  d id  n o t . T h e se  ch ild ren  en c o u n te r ed  sc ie n t if ic  la n g u a g e  
w ith in  th e  f ig u red  w o r ld  o f  th e  fam ily  a nd  so  it fo rm ed  a fam ilia r  part o f  th e ir  
w o r ld  a s  c om pa red  to  ch ild ren  w h o  d id  n o t  h a v e  th is  e v e r y d a y , h om e  e x p o su r e  to  
s c ie n t if ic  la n g u a g e . T h e  fa c t th a t th o s e  g ir ls  w h o  w er e  n o t  th in k in g  o f  c h o o s in g  
p h y s ic s  o r  o th er  s c ie n c e s  a ls o  d id  n o t  m en t io n  th a t th e y  e n c o u n te r e d  s c ie n c e  in  
th e  h om e  (b e c a u s e  th e y  d id  n o t  m en t io n  th a t th e y  h ad  p a ren ts  w h o  w er e  
s c ie n t is t s )  c o u ld  m e an  th a t a  c h o ic e  to  s tu d y  s c ie n c e  w a s  to o  m u ch  o f  a  m o v e  
a w a y  fr om  th e  w o r ld  th a t th e y  k n ew  w ith in  th e ir  fa m ily  fo r  th em  to  m ak e  th is  
le ap . T h e re fo re , c o u ld  it b e  s u g g e s te d  th a t fu tu re  s c ie n t is t s  w i l l  o n ly  c om e  fr om  
th o s e  fam ilie s  w h e r e  s c ie n c e  a lr e a d y  fo rm s  part o f  th e  fa m ily ’s  f ig u r ed  w o r ld ?
Further  e v id e n c e  o f  w h e r e  th e  b a ck g ro u n d  o f  th e  w id e r  f a m ily  in f lu e n c e s  c h o ic e s  
cam e  fr om  d is c u s s io n s  a b o u t h o w  b ro th ers  and  s is te r s  a ls o  in f lu e n c e d  c h o ic e .  
H ow e v e r , fo r  s ib lin g s ,  th e  e v id e n c e  w a s  p o la r is ed ;  e ith e r  th e y  w a n te d  to  d o  th e  
sam e  a s  th e ir  s ib lin g s  o r  th e y  w a n te d  to  d o  th e  o p p o s it e .  H o lm eg a a rd  e t  al.
( 2 0 1 2 )  m e n t io n  th is  c o n f li c t  b e tw e e n  s tu d en ts  w an t in g  to  m ak e  a  c h o ic e  fo r  
th em se lv e s  and  w an tin g  to  m ak e  a  c h o ic e  th a t is  m e an in g fu l to  th e ir  fa m il ie s . F o r  
th e  g ir ls  in  m y  p ro je c t  w h o  w e r e  g o in g  to  c h o o s e  to  s tu d y  p h y s ic s  o r  s c ie n c e ,  th e  
in f lu e n c e  o f  th e ir  p a ren ts  w a s  m o r e  th an  th e  in f lu e n c e  o f  th e ir  s ib lin g s ;  th e y
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w an te d  to  m ak e  a  c h o ic e  th a t w a s  n o t  o n ly  m e an in g fu l to  th em  bu t a lso  
m ean in g fu l to  th e ir  p a ren ts  w h e th e r  o r  n o t  th is  c o in c id e d  w ith  th e ir  s ib lin g s  
c h o ic e s  o r  n o t . F o r  th e  m a jo r ity  o f  th e  g ir ls , th e ir  a b il it y  to  c h o o s e  su b je c ts  th a t  
w e re  b o th  m e a n in g fu l  to  th em  and  m e an in g fu l  to  th e ir  p a ren ts  w a s  su p p o r ted  b y  
th em  f e e l in g  th a t th e ir  p a r en ts  w o u ld  supp ort th em  to  m ak e  c h o ic e s  th a t th e y  
w e re  h a p p y  w ith .
P e e r  in f lu e n c e s
A s  te en a g e r s , p e e r  g r o u p s  c a n  b e  p ar t icu la r ly  im p o r tan t to  h o w  o n e ’s id e n t ity  
d e v e lo p s .  A s  id e n t ity  d e v e lo p s  w ith in  a  s o c ia l  w o r ld  w e  b e c om e  v e r y  aw ar e  o f  
h o w  w e  are s e e n  b y  o th e r  p e o p le . S om e  o f  th e  g ir ls  fe lt  th a t th e ir  p e e r s  o f f e r e d  
th em  su pp ort o v e r  th e ir  c h o ic e s , and  th e  m a jo r ity  o f  th e  g ir ls  in  th e  g r ou p  
in te r v iew s ,  ir re sp e c t iv e  o f  w h a t  su b je c ts  th e y  w e r e  th in k in g  o f  c h o o s in g ,  
r e c o g n is e d  th a t a lth o u gh  th e  p e e r  g roup  m a y  n o t  h a v e  a  b ig  in f lu e n c e  o n  th e ir  
fu tu re  c h o ic e s ,  th e  support o f  th e  p e e r  g r oup  fo r  th o s e  c h o ic e s  w a s  im p ortan t.
t h e y  c a n  u n d ers tan d  th a t i f  y o u  d o n ’t e n jo y  it y o u ’re  n o t  g o in g  to  ( c h o o s e  
it)
K a th y , B ro w n in g  S c h o o l,  Y 9 ,  Y e s  g roup
M an y  o f  th e  g ir ls  ta lk ed  a b o u t h o w  th e y  d id  n o t  f e e l  th a t th e y  w e r e  in f lu e n c e d  b y  
th e ir  fr ien d s . T h e y  d id  n o t  f e e l  th a t th e y  h ad  to  c h o o s e  th e  sam e  su b je c ts  a s  th e ir  
fr ien d s  and  th e y  d id  n o t  fe e l th a t th e ir  fr ie n d s ’ a tt itu d es  tow a rd s  th e ir  c h o ic e s  
a f fe c te d  th em  w ith  th a t c h o ic e .
I d o n ’t th ink  fr iend s  a ff e c t  y o u  th a t m u ch
Iv y , B r ow n in g  S c h o o l,  Y 9 , N o  P h y s ic s , N o  S c ie n c e  g r ou p
I ’m  a v e r y  lik e  in d iv id u a l p e r so n , I d o n ’t le t  p e o p le  te ll  m e  w h a t  to  d o , so  
i f  m y  fr ien d s  d o  p h y s ic s  I sa y  g rea t fo r  th em
L o la , B r ow n in g  S c h o o l, Y 1 0 ,  N o  g rou p
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I d o n ’t th in k  it r e a lly  h a s  an  im p ac t  o n  w ha t y o u  w an t to  d o  i f  y o u r  
fr ien d s  are lik e , o h  y o u  sh o u ld  d e f in i t e ly  d o  th is , w e l l  I d o n ’t e n jo y  it, I ’m  
n o t  g o o d  at it , i t ’s n o t  g o in g  to  h e lp  m e  a n yw h er e  in  li f e , s o  w h a t ’s th e  
p o in t  e x a c t ly
M arg ery , B row n in g  S c h o o l,  Y 1 0 ,  N o  g roup
H ow e v e r ,  a  f e w  o f  th e  g ir ls  in  y e a r  9  d id  fe e l th a t th e ir  fr iend s  in f lu e n c e d  th e ir  
c h o ic e s ,  o r  th a t o th er  p e o p le  w e r e  in f lu e n c e d  b y  th e ir  fr iend s .
a ll  m y  fr ien d s  w e r e  d o in g  it and  it in f lu e n c e d  m e  to o
L o u is e , B row n in g  S c h o o l,  Y 9 ,  N o  P h y s ic s , Y e s  S c ie n c e  g r ou p
I th in k  s om e  o f  th em  are th ere  ju s t  ‘c o s  th e ir  fr ien d s  are d o in g  it
R u th , H in to n  S c h o o l,  Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g r ou p
T h is  g r ou p  o f  y e a r  9  g ir ls  w e r e  m o r e  c o n s c io u s  o f  h o w  o th er  p e o p le  s a w  th em  o r  
fe lt  th a t th e y  n e e d e d  to  b e  w ith  th e ir  fr ien d s  fo r  th e  supp ort th a t th e y  o ffe r e d . In  
th e ir  w o r k  in  th e  U S ,  S tak e  and  N ic k e n s  ( 2 0 0 5 )  fo u n d  th a t g ir ls  r ep o r ted  le s s  
p ee r  su pp ort fo r  th e ir  s c ie n c e  c h o ic e s  th an  b o y s . T h is  w o rk  d o e s  n o t  a llo w  fo r  th e  
c om p a r is o n  b e tw e en  g ir ls  and  b o y s  bu t d o e s  in d ic a te  th a t th e  m a jo r ity  o f  th is  
g rou p  o f  g ir ls  (W h ite , m id d le  c la s s )  d id  f e e l  th a t th e y  h a d  th e  su pp ort o f  th e ir  
p ee r s  to  p u rsu e  th e  c h o ic e s  th a t th e y  w an ted  and  th a t th is  su pp ort w a s  v a lu e d  b y  
th em . F o r  th is  g r ou p  o f  g ir ls , p e e r  in f lu e n c e s  w e r e  n o t  a s  im portan t a s  h a s  b e e n  
p r e v io u s ly  rep orted . A  sm a ll n um b er  o f  y e a r  9  g ir ls , h o w e v e r , d id  rep o rt th a t th e y  
w e re  in f lu e n c e d  b y  th e ir  fr ien d s  and  p e e r s  and  th a t th e y  o n ly  fe lt  c om fo r ta b le  
c h o o s in g  su b jec ts  th a t th e ir  fr ien d s  w e r e  d o in g  to o ;  o r  th e y  r e c o g n is e d  th a t o th er s  
in  th e ir  p e e r  g r ou p  h a d  m ad e  th e ir  c h o ic e s  in  th is  w a y . N o  g ir ls  in  y e a r  10  m ad e  
th is  ty p e  o f  c om m en t .
Suppor t fr om  th e  w id e r  p e e r  g r ou p  m a y  h a v e  b e e n  m o re  v a r ia b le , a s  w i l l  b e  
d is c u s s e d  in  th e  s e c t io n  ab ou t w id e r  s o c ia l in f lu e n c e s . W ha t th e  g ir ls  d id  ta lk  
a b ou t m o r e  w a s  w h e th e r  th e y  fe lt  p r e ssu red  to  m ak e  th e  sam e  c h o ic e s  a s  th e ir  
fr ien d s  o r  n o t . T h is  a g a in  r e so n a te s  w ith  H o lm eg a a r d  e t a l ’s. ( 2 0 1 2 )  c om m en ts  
a b ou t s tud en ts  m ak in g  m e a n in g fu l c h o ic e s  fo r  t h em se lv e s .  M o s t  o f  th e  g ir ls  fe lt
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th a t th e y  w e r e  free  to  m ak e  th e ir  o w n  c h o ic e s  w ith  supp ort fr om  th e ir  p a r en ts  fo r  
th e s e  c h o ic e s .
A s  w e  ca rry  ou t  id e n t ity  w o rk , w e  c om e  to  th in k  w e  k n ow  w h o  w e  are and  w h o  
o th er s  th ink  w e  are. T h e  d e v e lo pm en t  to  b e c om in g  le s s  r e lian t  o n  ‘d o in g  th e  
sam e  a s  o th e r s ’ is  a n  in d ic a t io n  o f  id e n t ity  w o r k  in  p ro g r e s s . T h is  id e n t ity  w o r k  
is  an  in d iv id u a l p r o c e s s . M ak in g  c h o ic e s  is  part o f  id e n t ity  w o rk . A  sm a ll  n um b er  
o f  g ir ls  ta lk ed  a b ou t h o w  th e y  fe lt  th e ir  c h o ic e s  w e r e  in f lu e n c e d  b y  th e ir  fr iend s  
and  th e s e  g ir ls  w e r e  a ll  in  y e a r  9 . It c o u ld  b e  s u g g e s te d  that m ak in g  th e s e  c h o ic e s  
a t a  t im e  w h e n  s om e  g ir ls  are m o r e  in f lu e n c e d  b y  w h a t  o th ers  th ink  o f  th em , a t a  
t im e  w h e n  th e y  f e e l  m o re  c om fo r ta b le  d o in g  th e  sam e  a s  o th er s  (th e ir  fr ien d s  a nd  
p e e r s ) , is  th e  w r o n g  t im e  to  m ak e  c h o ic e s  th a t c o u ld  im p a ct  o n  th e ir  w h o le  fu tu re  
l iv e s . I sp e cu la te  th a t th e  d is c u s s io n  o f  th is  b y  y e a r  9  g ir ls  is  d u e  to  th e ir  a g e  and  
th a t at th is  a g e  th e y  are m o r e  c o n s c io u s  o f  h o w  o th er  p e o p le  s e e  th em . T h is  c o u ld  
a ls o  b e  a  ‘c om fo r t  th in g ’ . B e in g  w ith  y o u r  fr iend s  m e an s  th a t y o u  d o  n o t  s tand  
o u t  a s  a  d if fe ren t  so rt o f  p e r so n  fr om  th e  c r ow d . Y o u r  id en t i ty  is  part o f  th e  w id e r  
s o c ia l  id e n t ity  o f  th e  m any . T h ere  is  n o t  e n o u g h  da ta  h ere  to  c o n f irm  o r  d e n y  
th e s e  sp e cu la t io n s .
T e a c h e r  in f lu e n c e s
W ith in  th e  f ig u red  w o r ld  o f  th e  s c h o o l,  a  f ig u red  w o r ld  th a t a ll  th e  g ir ls  
en co u n te r ed  o n  a  d a y  to  d a y  b a s is  an d  o n e  th a t p la y e d  a  m a jor  part in  th e ir  
o v e ra l l  l i f e  w o r ld  at th is  t im e , te a ch e r s  h a v e  a d om in an t r o le . T h e  in f lu e n c e  o f  
te a ch e rs  o n  su b je c t  c h o ic e s  is  to  b e  e x p e c t e d  and  tha t in f lu e n c e  w a s  d is c u s s e d  in  
th e  g r ou p  in t e r v iew s . T h e  m a in  d is c u s s io n  th em e  fo r  th e  s e c o n d  r ou n d  o f  
in te r v iew s  w a s  te a ch e r s  and  te a ch in g , b u t th e  g ir ls  ta lk ed  ab o u t  t e a ch e r s  and  
te a c h in g  in  a ll  th e  in t e r v iew s . T a lk  fr om  a ll  o f  th e  in te r v iew s  w a s  u s e d  to  lo o k  at 
h o w  te a ch er s  and  te a ch in g  p la y e d  a  part in  in f lu e n c in g  c h o ic e  and  id e n t ity  
d e v e lo pm en t . M u ch  p r e v io u s  w o rk  ha s  lo o k e d  at h o w  te a ch e rs  and  te a c h in g  
in f lu e n c e  s tu d en ts ’ a tt itu d es  to  s c ie n c e  and  p h y s ic s  ( s e e  C hap ter  2 )  and  h o w  
te a ch e r s  p la y  a r o le  in  d e v e lo p in g  f ig u r ed  w o r ld s  w h e r e  s c ie n c e  and  p h y s ic s  
id en t i t ie s  c a n  d e v e lo p  ( s e e  C hap ter  3 ).
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T h e  c om m en t s  r an g ed  fr om  g ir ls  s a y in g  tha t th e y  fe lt  th e ir  te a ch er s  h ad  a  la rge  
in f lu e n c e  o n  th e ir  fu tu re  su b jec t c h o ic e s  to  th o s e  sa y in g  th a t th e y  tr ied  n o t  to  le t  
te a ch e rs  h a v e  an  in f lu e n c e  o n  th o s e  c h o ic e s  a t a ll.
I th in k  c h o ic e s  o f t e n  are te a ch e r  d ep en d en t
C har lo tte , H in to n  S c h o o l,  Y 1 0 ,  Y e s  m ix e d  g rou p
I d o n ’t r e a l ly  le t  th e  te a ch e r  in f lu en c e  m e  tha t m u ch
M on ic a , B ro w n in g  S c h o o l,  Y 9 ,  Y e s  g roup
S in c e  te a ch e rs  are su ch  a  la rge  part o f  th e  f ig u red  w o r ld  o f  s c h o o ls ,  th e  g ir ls  w en t  
o n  to  e x p la in  th is  w h o le  r an g e  o f  in f lu e n c e  in  m o r e  d e ta il . M an y  fam ou s  
s c ie n t is t s  w h o  are in te r v iew ed  a b ou t th e  r ea so n s  th e y  c h o s e  to  p u r su e  a  c a reer  in  
s c ie n c e  m en t io n  an  in sp ir a t ion a l te a ch e r  w h o  e n co u r a g ed  th em  to  f o l l o w  a n  
in ter est  in  th a t su b jec t. T h is  p o in t  w a s  d is c u s se d  du r in g  th e  in te r v iew s  b y  y e a r  10  
p u p ils . A t  b o th  s c h o o ls ,  y e a r  10  w a s  w h e n  th e  s c ie n c e s  a n d  o th er  su b je c ts  sta r ted  
to  b e  tau gh t  in  s ep a ra te  c la s s e s .  In  y e ar  10  th e  g ir ls  w o u ld  b e  m o r e  aw a r e  o f  
p h y s ic s  a s  a  sep a ra te  su b je c t  ra ther  th an  o n e  ju s t  m ix e d  in  w ith  th e  o th er  
s c ie n c e s . It is  n o t  o n ly  th e  te a c h e r ’s e n th u s ia sm  fo r  th e  su b je c t  th a t c a n  in f lu e n c e  
s tu d en ts ’ l ik in g  o f  th e ir  su b je c t  b u t h o w  tha t te a ch e r  in ter ac ts  w ith  th e  s tu d en ts  
(O sb o rn e  and  C o llin s , 2 0 0 1 ;  K ro g h  and  T h om se n , 2 0 0 5 ) .
I th ink , l ik e , w h e n e v e r  y o u  g e t  a  r e a lly  g o o d  te a ch e r , it is  ju s t  sp ark s  y o u r  
in ter e st  in  th a t su b je c t  and  s o  th a t’s p r o b ab ly  w h y  I f e e l  m y s e l f  b e in g  
draw n  tow a rd s  th o s e  su b jec ts
S k y e ,  H in to n  S c h o o l,  Y 1 0 ,  N o  g rou p
i f  y o u  r e a l ly  l ik e  y o u r  te a ch e r s  and  th e y  m ak e  th a t su b je c t  r e a lly  
in te r e s t in g , l ik e  n o t  b o r in g , th en  y o u  d o  ten d  to  e n jo y  th e  su b je c t  m o r e
A lis o n , B row n in g  S c h o o l,  Y 10 , Y e s  g r ou p
O f  c o u r se  th e  o p p o s it e  c an  b e  sa id  fo r  te a ch e rs  w h o  p u p ils  c o n s id e r  to  b e  p o o r  
te a ch er s  o r  w h o  th e y  e x p e r ie n c e  a s  m ak in g  th e ir  su b je c t  b o r in g , a  c om m o n  
r e a so n  g iv e n  fo r  n o t  l ik in g  s c ie n c e  (O sb o rn e  and  C o ll in s ,  2 0 0 1 ) .  T h is  w a s
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h ig h lig h te d  b y  y e ar  9  p u p ils  at b o th  s ch o o ls . In  y e a r  9  p u p ils  are th in k in g  ab ou t  
w h a t  o p t io n s  th e y  are g o in g  to  c h o o s e  fo r  G C SE  (w h er e  th e y  c a n  c h o o s e  a  
l im ite d  n um b er  o f  su b je c ts  a lo n g s id e  th e  c om p u ls o r y  su b je c ts )  and  so  h a v in g  a  
p o o r  te a c h in g  e x p e r ie n c e  c a n  in f lu e n c e  th a t fu ture  ch o ic e .
i f  y o u  h a v e  a  r ea lly , r e a lly  aw fu l tea ch e r  th en  y o u  are n o t  g o in g  to  w an t  to  
p ic k  tha t su b jec t
J o ey , B row n in g  S c h o o l,  Y 9 , N o  P h y s ic s ,  N o  S c ie n c e  g r ou p
i f  y o u  d o n ’t l ik e  th e  te a ch e r , th en  y o u  are n o t  r e a lly  g o in g  to  b o th e r  (w ith  
th a t su b je c t)
D o r is ,  H in to n  S c h o o l,  Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g roup
H o w  m u ch  an  in d iv id u a l te a ch e r  c a n  in f lu e n c e  a  s tu d en t’s d e c is io n  a s  to  w h e th e r  
to  p u rsu e  a  s tu d y  o f  th a t su b je c t  fu rther  w a s  c le a r ly  rep o r ted  b y  A n n ie .
i f  I g o t  a  b a d  p h y s ic s  te a ch e r  at G C SE  th en  it w o u ld  p ro b ab ly  sa y  
w h e th e r  I w o u ld  d o  it fo r  A - le v e l  o r  n o t
A n n ie , H in to n  S c h o o l,  Y 9 ,  Y e s  g r ou p
S h e  v e r y  c le a r ly  s ta te s  a  r e la t io n sh ip  b e tw e e n  su b je c t  c h o ic e  and  th e  in d iv id u a l  
te a ch e r . A t  th e  m om en t  in  y e ar  9  w h e n  A n n ie  c om p le te d  th e  q u es t io n n a ir e  sh e  
w a s  th in k in g  o f  c h o o s in g  to  s tu d y  p h y s ic s  fo r  A - le v e l  (h en c e  b e in g  p la c e d  in  th e  
Y e s  g r ou p  fo r  th e  in t e r v iew s ) , b u t sh e  w o u ld  ch a n g e  th is  d e c is io n  b a s e d  o n  th e  
te a ch e r  w h o  tau gh t h er  fo r  G C SE . (T h e  a b o v e  q u o te  c om e s  fr om  th e  fir s t  g r ou p  
in te r v iew  w h e n  sh e  w a s  s t il l  in  y e a r  9  and  d id  n o t  k n ow  w h o  h er  p h y s ic s  te a c h e r  
w o u ld  b e  in  y e a r  10  fo r  G C SE ).
A t  th e  o p p o s it e  e n d  o f  th e  sp e ctrum , and  fa ll in g  in to  a  g r o u p in g  w h o  w e r e  
c o n c e rn ed  n o t  to  le t  te a ch er s  in f lu e n c e  th e ir  su b je c t  c h o ic e s , is  S am an th a .
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I try  and  r em em b er  th a t I m a y  o n ly  h a v e  th a t tea ch e r  fo r  a  y ea r , and  I try  
and  p u t th em  a s id e  and  s e e  d o  I a c tu a lly  e n jo y  it, e v e n  th o u g h  m y  te a ch e r  
d o e s n ’t m ak e  it th a t in ter e st in g
S am an th a , H in to n  S c h o o l, Y 9 ,  N o  P h y s ic s ,  Y e s  s c ie n c e  g r ou p
H ere  it c a n  b e  s e e n  th a t S am an th a  is  tr y in g  hard  to  d e ta ch  h er  en jo ym en t  o f  a  
su b je c t  and  h e r  p o s s ib le  fu tu re  c h o ic e  to  s tu d y  th a t su b je c t , fr om  th e  in d iv id u a l  
te a ch e r . T h is  is  a  hard  p r o c e s s  a s  s c h o o l  and  te a ch e r s  are th e  m a in  so u r c e  o f  
in fo rm a tio n  a b o u t a  sub jec t. S am an th a  is  a t tem p tin g  to  d is ta n c e  th e  te a ch e r  fr om  
th e  su b je c t  and  r e a li s e  th a t lo n g  te rm  en jo ym en t  o f  a  su b je c t  is  d u e  to  m o r e  th an  
ju s t  o n e  p e r s o n ’s in f lu en c e .
C h o ic e  m o d e ls  o f  E c c le s  e t  al. ( 1 9 8 3 )  and  B o e  ( 2 0 1 2 )  p la c e  e n jo ym en t  a s  o n e  o f  
th e  m a in  fa c to r s  con tr ib u tin g  to  fu ture  su b jec t c h o ic e . T h e  g ir ls  h e r e  d e sc r ib e d  
h o w  a  ‘g o o d ’ te a ch e r  c o u ld  in c r ea se  en jo ym en t  o f  a  su b jec t and  h o w  a  ‘p o o r ’ 
te a ch e r  c o u ld  le s s e n  th e ir  e n jo ym en t  o f  a  sub jec t. W h a tev e r  th e  su b je c t , g ir ls  
ta lk ed  a b o u t h o w  m u ch  th e  te a ch er  in f lu e n c e d  th e ir  en jo ym en t  o f  th a t su b je c t  and  
s o  th e ir  fu tu re  c h o ic e s  to  s tu d y  th a t su b je c t  further. S om e  g ir ls  m en t io n e d  h o w  
th e y  tr ied  n o t  to  a llo w  tea ch e rs  to  in f lu e n c e  th em  s in c e  th e y  m a y  o n ly  b e  tau g h t  
b y  th a t te a ch e r  fo r  a  sh or t t im e .
T h e  n o t io n  o f  w h a t  m ak e s  a ‘g o o d ’ te a ch e r  and  w h a t  m ak e s  a  ‘p o o r ’ te a c h e r  w a s  
n o t  fu l ly  e x p lo r ed . P r e v io u s  r e se a rch  ha s  fo c u s e d  o n  th e  ty p e s  o f  te a c h in g  
te ch n iq u e s  th a t p h y s ic s  te a ch e rs  s h o u ld  u s e  in  th e  c la s s r o om  to  m ak e  th e ir  
le s s o n s  m o r e  e n g a g in g  ( fo r  e x am p le  A n g e l l  e t  a l.,  2 0 0 4  and  L adubb e  e t  a l.,
2 0 0 0 ) .  T h e  g ir ls  d id  to u c h  o n  th is , b u t th e  r e s p o n se s  w e r e  v e r y  v a r iab le .
P e r so n a l in te ra c tion s  b e tw e e n  th e  te a ch e r  and  th e  s tu d en ts  c a n  a ls o  in f lu e n c e  
su b je c t  c h o ic e .  W o rk  b y  W u b b e ls  and  B r ek e lm an s  ( 1 9 9 7 )  s h o w ed  th a t th o s e  
s c ie n c e  te a ch er s  w h o  to o k  an  in ter est  in  th e ir  s tu d en ts  a s  p e o p le  r ep o r ted  th o s e  
s tu d en ts  h ad  a  b e tter  a ttitud e  tow a rd s  s c ie n c e . T h e  in te r v iew ed  g ir ls  r ep o r ted  th a t  
i f  th e y  lik ed  th e ir  te a ch e rs , th e y  w e r e  m o r e  l ik e ly  to  e n jo y  th e  su b je c t  th a t te a ch e r  
tau gh t. In te ra ction s  w ith  te a ch e rs  w e r e  a ls o  r ep o r ted  w h e n  th e  g ir ls  d e s c r ib e d  th e  
g iv in g  o f  fe ed b a ck , d is c u s se d  b e lo w  in  th e  s e c t io n  o n  s e l f  e f f ic a c y . H e re  th e y  fe lt  
th a t i f  th e  te a ch e r  lik ed  y o u  b e c a u s e  y ou r  w o rk  w a s  g o o d , th en  th e  fe ed b a c k
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r e c e iv e d  w a s  m o re  m ean in g fu l. A ls o ,  i f  th e  te a c h e r  g a v e  p ra ise , th is  m ad e  th e  
s tu d en ts  fe e l b e tte r  ab ou t th em se lv e s . T ea ch er s  w h o  p u sh ed  s tu d en ts  in to  
a n sw er in g  q u e s t io n s  w h e n  th e y  d id  n o t  k n ow  th e  a n sw er  o r  w h o  r ep o r ted  s tud en t  
te s t  g ra d e s  to  th e  w h o le  c la s s  w e r e  d e sc r ib ed  a s  in t im id a t in g  and  th o s e  w h om  th e  
s tu d en ts  d id  n o t  lik e .
P r ev io u s  r e se a rch  h a s  a ls o  fo c u s e d  o n  h o w  te a ch e rs  c a n  m ak e  th e  f ig u r ed  w o r ld  
o f  th e  s c ie n c e  c la s s r o om  m o re  c o n d u c iv e  to  s tu d en ts  d e v e lo p in g  p o s i t iv e  s c ie n c e  
id en t it ie s  ( fo r  e x am p le  T an  and  C a la b r e se  B ar ton , 2 0 0 9 a  and  S h an ah an  and  
N iew sw a n d t ,  2 0 1 0 ) .  O n e  fa c to r  r e la ted  to  h o w  w e l l  a  te a ch e r  c an  m ak e  th e  
su b je c t  th e y  te a c h  en jo y a b le  is  th e  s p e c ia l ism  o f  th a t te a ch e r .
T h e  la ck  o f  te a ch er s  w ith  s p e c ia l is t  s c ie n c e  d e g r e e s ,  in  par ticu lar  p h y s ic s ,  h a s  
b e e n  id e n t if ie d  b y  th e  In st itu te  o f  P h y s ic s  (IO P , 2 0 1 2 )  a s  a  c o n c e rn  in  s om e  
s c h o o ls . S om e  o f  th e  y e a r  9  g ir ls  a t B row n in g  S c h o o l  d is c u s s e d  h o w  th e ir  
e x p e r ie n c e s  o f  b e in g  tau gh t b y  n o n  su b je c t  s p e c ia l is t s  im p a c ted  o n  th e ir  
en jo ym en t  o f  tha t su b je c t  and  c o u ld  h a v e  an  im p ac t  o n  th e ir  p o s s ib le  fu tu re  
c h o ic e s .
ou r  te a ch e r  h e  r e a lly  l ik e s  b io lo g y  and  h e ’s g o t  to  a  b io lo g y  to p ic  a n d  h e ’s  
l ik e , o o h  a ll  a b o u t it, b u t w h e n  w e  are le a rn in g  p h y s ic s ,  it w a s  ju s t  l ik e  
le a rn  th is , y o u ’v e  g o t  an  e x am  c om in g  up
Iv y , B row n in g  S c h o o l,  Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g r ou p
I v y  r e f le c ts  th a t th e  te a c h e r ’s la ck  o f  in ter est  in  p h y s ic s ,  a s  c om p ared  t o  b io lo g y ,  
is  b e in g  p ic k e d  up  b y  th e  s tu d en ts  and  th is  in  tu rn  m a k e s  th em  th in k  th a t p h y s ic s  
is  le s s  in ter es t in g . A n o th e r  a sp e c t  o f  s p e c ia l ism  w a s  v o ic e d  b y  J o ey .
H e ’s s p e c ia l is e d  in  th e  su b je c t , h e  k n ow s  m ore , so  w e  c a n  a sk  h im  m o re  
q u e s t io n s
J o ey , B r ow n in g  S c h o o l, Y 9 ,  N o  P h y s ic s ,  N o  S c ie n c e  g r o up
H ere , k n ow in g  th a t th e ir  te a ch e r  sp e c ia l is e d  in  a  c e r ta in  area  o f  s c ie n c e  m ean t  
th a t J o e y  fe lt  th a t sh e  c o u ld  a sk  m o re  in  d ep th  q u e s t io n s . B y  im p lic a t io n , i f  th e
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te a ch e r  h a s  e x p r e s s ed  a  la ck  o f  s p e c ia lism , th en  th is  ty p e  o f  q u e s t io n  c a n n o t b e  
a sk ed  and  m o re  in  d ep th  k n o w le d g e  c a n n o t  b e  p a s s e d  on .
T h ere  m ay , h o w e v e r , b e  o th e r  is su e s ,  le s s  to  d o  w ith  th e  a c tu a l q u a li ty  and  e x ten t  
o f  th e  in d iv id u a l te a c h e r ’s su b je c t  k n ow le d g e  and  m o re  to  d o  w ith  h o w  tha t  
te a ch e r  p o s it io n s  th em s e lv e s  w ith  r e sp e c t  to  th e ir  su b je c t  sp e c ia lism . T h is  w a s  
e x p r e s s ed  in  an o th e r  o f  th e  y e ar  9  g r ou p s  at B row n in g  S c h o o l  w h e r e  M o n ic a  a ls o  
d is c u s s e d  th e  is su e s  o f  te a ch e r  su b je c t  sp e c ia l ism .
th e  b e s t  s c ie n c e  te a ch e r  I h a v e  h ad  at th is  s c h o o l  w a s  th e  te a ch e r  w e  h ad  
in  y e a r  7 , um  I n ev e r  k n ew  w h e th e r  h e  w a s  a  b io lo g is t ,  a  c h em is t  o r  a  
p h y s ic is t ,  h e  ju s t  d id n ’t sa y , h e  w o u ld  ju s t  te a c h  a b o u t e v e ry th in g ,  
w h er ea s  a ll  th e  o th er  te a ch e r s  w e r e  lik e , o h  I d o n ’t k n ow  h o w  to  d o  th a t, 
I ’m  a  b io lo g is t
M on ic a , B row n in g  S c h o o l,  Y 9 ,  Y e s  g r ou p
M o n ic a ’s y ea r  7  te a ch e r  d id  n o t  te ll  th e  c la s s  w h ic h  o f  th e  s c ie n c e  su b je c t s  h e  fe lt  
h e  s p e c ia l is e d  in  c om p a red  w ith  o th er  s c ie n c e  te a ch e r s  sh e  h a d  b e e n  ta u g h t  b y . 
N o t  k n ow in g  h is  s p e c ia l ism  d id  n o t  im p a ct  o n  h e r  e n jo ym en t  o f  a n y  o f  th e  
s c ie n c e s  b e c a u s e  sh e  fe lt  th a t h e  w a s  a b le  to  te a c h  a ll o f  th em  to  a  h ig h  standard . 
H ow e v e r , a s  s o o n  a s  an o th e r  te a ch e r  sa id  ‘I d o n ’t k n ow  h o w  to  d o  th a t, I am  a  
b io lo g i s t ’ th is  in tr od u ced  a  n e g a t iv i ty  th a t w a s  p ic k e d  up  o n  b y  th e  s tu d en ts .
T h e se  g ir ls  fe lt  th a t w h e n  a  te a ch e r  d e c la r ed  th a t th e y  w e r e  te a c h in g  a  su b je c t  
th a t th e y  d id  n o t  f e e l  c om fo r ta b le  w ith  th em se lv e s  th a t th e  m e s sa g e  w a s  th a t t h e y  
(th e  te a ch e r)  c o u ld  n o t  m ak e  it in te r e s t in g  and  e n jo y a b le  and  p e rh a p s  th a t th e  
te a ch e r  d id  n o t  v a lu e  th e  su b jec t , s o  th er e fo r e  th e  g ir ls  w o u ld  n o t  and  sh o u ld  n o t  
f in d  th e  sub jec t  e n jo y a b le  e ith er . F o r  th e s e  g ir ls  it w a s  n o t  ju s t  an  is su e  o f  
p e r c e iv e d  la ck  o f  su b je c t  k n o w le d g e  (b e c a u se  th e  te a ch e r  h ad  sa id  th a t th e y  w e r e  
n o t  a  s p e c ia lis t  in  th a t su b jec t) b u t a lso  h o w  th e  te a ch e rs  th em s e lv e s  in te ra c ted  
w ith  th e  su b je c t  b e in g  tau g h t tha t in f lu e n c e d  h o w  th e  g ir ls  fe lt  a b o u t th a t su b je c t .  
T h e  g ir ls  w an t  to  b e  tau gh t b y  a te a ch e r  w h o  h a s  k n ow le d g e , bu t w h o  a lso  
d em on stra te s  a n  en th u s ia sm  fo r  th e  su b jec t  b e in g  tau gh t. I f  th e  te a ch e r  d o e s  n o t  
d em on str a te  a  n e g a t iv i ty  to  th e  su b je c t  b y  d e c la r in g  th a t th e y  are th em s e lv e s  n o t
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in te r e s ted  in  th e  su b je c t  b e c a u s e  th e y  are n o t  a  sp e c ia lis t , o r  that th e  k n ow le d g e  is  
o n ly  n e e d e d  in  o rd er  to  p a s s  th e  te s t , b u t in s te a d  is  p o s i t iv e  a b ou t th e  su b jec t and  
d em on s tr a te  th a t th e y  e n jo y  it, th e  g ir ls  w i l l  p ic k  up  o n  th is  p o s i t iv i t y  and  
r e sp o n d  w e l l  to  b o th  th e  te a ch e r  and  th e  su b jec t. N e g a t iv i t y  w i l l  a ls o  b e  p ic k e d  
up  and  th is  in  tu rn  w i l l  h a v e  a n e g a t iv e  e f f e c t  o n  th e  s tu d en ts . T h e re fo r e , it is  n o t  
ju s t  an  is su e  o f  su b je c t  s p e c ia lism , bu t h o w  th e  te a ch e r  p or tray s  th e ir  a tt itu d e  to  a  
su b je c t  th a t is  im portan t fo r  s tu d en ts ’ e n jo ym en t  o f  th e  su b je c t . T h is  is  an  a sp e c t  
o f  th e  te a c h e r ’s id en t ity ; th e y  are n o t  e x p r e s s in g  an  id e n t i f ic a t io n  w ith  s c ie n c e  a s  
a w h o le , b u t w ith  o n e  (o r  tw o )  a rea s  o f  s c ie n c e . T h is  w o u ld  n o t  b e  an  is su e  i f  th a t  
te a ch e r  o n ly  tau gh t  th e  su b jec t th a t th e y  d em on s tr a ted  a  p o s i t iv e  id e n t i f ic a t io n  
w ith , b u t, a s  i llu stra ted  a b o v e , th is  is  n o t  a lw a y s  th e  c a se .
I n f lu e n c e  o f  s o c ie ty
O ne  o f  th e  q u e s t io n s  a sk e d  in  th e  th ird  r o un d  o f  g r ou p  in te r v iew s  w a s  a b o u t h o w  
th e  g ir ls  p e r c e iv e d  w h a t  s o c ie ty  in  g e n e ra l th o u gh t  ab ou t p h y s ic s  and  th e  is su e  o f  
g en d er  e q u a l it y  in  th e  s c ie n c e s  and  h o w  th is  a f f e c te d  th e ir  th o u gh ts . T h e  g ir ls  
r e c o g n is e d  th a t m an y  p e o p le  in  s o c ie t y  h e ld  s te r e o ty p ic a l  v ie w s  a b o u t  g ir ls  and  
s c ie n c e  and  ab o u t  o th er  su b jec ts  and  c a reers  th a t w e r e  ty p ic a l ly  th o u gh t  o f  a s  
m a le  o r  fem a le . A  s im ila r  im a g e  is  a scr ib ed  to  m a th em a tic s  and  M en d ic k  ( 2 0 0 3 )  
d is c u s s e d  h o w  th is  g en d e r ed  d is c o u r se  m ad e  it p r o b lem a tic  fo r  g ir ls  to  id e n t if y  in  
a n y  s im p le  w a y  w ith  th e  su b jec t  and  so  to  c h o o s e  to  s tu d y  it p o s t - 16 .
G en e ra l c om m en ts  w e r e  m ad e  a b ou t th e s e  is su e s ;  fo r  e x am p le , a b o u t th e  
g en e ra lly  h e ld  v ie w  th a t su b je c ts  c a n  b e  c a te g o r is e d  b y  g en d er . T h e  g ir ls  
r e c o g n is e d  th a t th e se  v ie w s  w e r e  h e ld  bu t d id  n o t  en d o r se  th em ; th e y  fe lt  th a t  
su b je c ts  d o  n o t  h a v e  a  g end er .
it is  ju s t  s te r e o ty p in g , y e s  th ere  are s om e  su b je c ts  th a t g o  b e tter  w ith
m a le s  th an  f em a le s , bu t i f  y o u  a c tu a lly  th in k  ab o u t  it , it is  n o
A lis o n ,  B row n in g  S c h o o l,  Y 1 0 ,  Y e s  g r o up
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b e c a u s e  o f  s te r e o ty p in g  in to  o th er  su b je c ts , l ik e  g ir ls  are e x p e c t e d  to  tak e  
te x t i le s  an d  art and  I am  n o t , it is  ju s t  a  g en e ra l is a t io n
M arg ery , B row n in g  S c h o o l,  Y 1 0 ,  N o  g roup
T h e y  r e c o g n is e d  th a t m an y  in  s o c ie t y  d id  s t il l  h o ld  a  s t e r e o ty p ic a l v ie w  th a t  
p h y s ic s  w a s  fo r  W h ite , m id d le  c la s s  m a le s  e v e n  i f  it w a s  n o t  a dm itted .
g en e ra lly , l ik e , it is  s t i l l  th er e , e v e n  th o u gh  w e  d o n ’t  w an t  t o  s a y  it, b u t it 
is  d e f in i t e ly  s t i l l  th ere
K a th y , B row n in g  S c h o o l,  Y 9 ,  Y e s  g roup
T h e y  a ls o  r e c o g n is e d  th a t th is  v ie w  h ad  a r isen  h is to r ic a lly  in  t im e s  w h e n  w om en  
d id  n o t  h a v e  eq u a l r ig h ts  w ith  m en  bu t th a t th is  w a s  ch an g in g .
th ere  is  a  lo t  o f  h is to r y  c om in g  in  h ere , l ik e  w o m e n ’s r igh ts  w e r e n ’t as
m u c h . . . .a ll  m e n  w h o  w er e  en g in e e r s  and  s t u f f .  w e  h a v e  g o t  th e
m e s sa g e
Ind iana , H in to n  S c h o o l, Y 1 0 ,  N o  g roup
A s  q u o ted  a b o v e  th e  g ir ls  w e r e  a b le  to  ta lk  a b o u t s te r e o ty p ic a l v ie w s  o f  g e n d e r ed  
su b je c ts  and  m a in ly  fe lt  th a t it w a s  a  h is to r ic a l v ie w  and  n o t  o n e  th a t th e y  h e ld .  
T h e y  w e r e  r e f le c t in g  th a t b e in g  a  ‘m o d em  g ir l ’ d id  n o t  fit  w ith  th em  h o ld in g  
h is to r ic a l, g en d e r ed  v ie w s  o f  su b je c ts . I f  th e y  d id  m en t io n  th e s e  v ie w s  and  
th o u gh t  th a t it r e f le c te d  th a t th e y  h e ld  th em  a s w e l l ,  th e y  u su a lly  c o r r e c te d  
th em se lv e s  b y  a d d in g  a  s ta tem en t lik e  ‘I d o n ’t  m ea n  th a t fo r  m e ’ . B a k e r  and  
L ea ry  (2 0 0 3 )  r ep or ted  th a t g ir ls  th e y  in te r v iew ed  a ls o  m ad e  th e s e  k in d s  o f ‘s l ip s ’ .
G e n e ra l ly  th e  g ir ls  fe lt  th a t th in g s  n e e d e d  to  ch a n g e  and  th a t th e y  w e r e  s ta r tin g  to  
ch a n g e , b u t th a t th is  c h a n g e  w a s  s lo w  and  g en e ra t io n a l. T h e y  w e r e  s ta r tin g  to  s e e  
c h a n g e s  in  h o w  th e y  and  o th er  m em b er s  o f  s o c ie t y  p e r c e iv e d  th e  lin k  b e tw e e n  
g en d e r  and  su b je c ts  and  ca reers . J o e y  and  Iv y , b o th  fr om  B r ow n in g  S c h o o l  and  
in  y e a r  9  w h e n  th e  r ese a r ch  s ta r ted  and  b o th  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  o r  
a n y  o th e r  s c ie n c e s ,  c le a r ly  e x p r e s s e d  th is  in  th e ir  c om m en ts  w h ic h  r e f le c te d  th e
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g en e ra l v ie w . (D u e  to  g roup  fo rm a tion , th e se  g ir ls  w e r e  in  d if fe ren t g r o up s  fo r  
th e  in te r v iew s  e v e n  th o u g h  th e y  w e r e  b o th  n o t th in k in g  o f  c h o o s in g  p h y s ic s ) .
J o e y  sa id :
I th ink  it is  c h a n g in g , c o s  l ik e  h o w  lit t le  k id s , l ik e  w h e n  th e y  are y o u n g er ,  
so  s te r e o ty p ic a lly  it w o u ld  b e  lik e  th e  b o y s  w o u ld  lik e  d in o sa u rs  a nd  
sp a c e  and  th in g s  and  g ir ls  w o u ld  lik e  d o ll s  a nd  th in g s , I th ink  th in g s  are  
c h a n g in g
I th ink  th in g s  are ch a n g in g  c o s  b o y s  s t il l  d o  lik e  p h y s ic s , b u t and  g ir ls  
sor t o f ,  y o u  start to  g e t  l ik e  a  sp lit  n o t  ju s t  b e tw e e n  b o y s  a nd  g ir ls , bu t  
b e tw e e n  o n e s  th a t l ik e  it and  o n e s  th a t d o n ’t
I v y  sa id :
m o s t  o f  th e  te a ch e rs  w i l l  p ro b ab ly , w e r e  in  a  w o r ld , in  a  s o c ie t y  w h e n  
g ir ls  w e r e n ’t th ere  m ean t  to  d o  it l ik e  th a t, and  I th in k  th e y  h a v e  k ep t  h o ld  
o f  th a t r e a l ly  c o s  th e y  h a v e  g r ow n  up  w ith  it
b u t I th ink  it h a s  ch a n g e d  d ram a tica lly  in  th e  la s t  l ik e  10  o r  2 0  y ea rs  o r  
som e th in g  lik e  tha t, I th in k  it h a s  ch a n g ed , b u t I d o n ’t th in k  it is  e v e r  
g o in g  to  g o  a w a y
I h a v e  n ev e r  g o in g  to  an  a c t iv it y  and  n o t  b e e n  a sk e d  to  d o  it c o s  I ’m  a  g ir l
th er e  are n o w  m o re  jo b s  a v a ila b le  fo r  g ir ls , l ik e , to  d o  w h a t  y o u  w an t  and  
to  en g in e e r in g  and  th in g s  l ik e  tha t
I th in k  w om e n  h a v e  ju s t  learn t th a t th e y  are c a p a b le  and  h a v e  g o t  m o r e  
c o n f id en t  in  th in g s  a nd  ju s t  ig n o r e  m en
G ir ls  a t H in to n  S c h o o l a ls o  m a in ly  th o u gh t  th e  w o r ld  w a s  c h a n g in g  a s  i l lu s tra ted  
b y  th e  f o l lo w in g  e x tra c t  fr om  th e  y ea r  9  Y e s  g roup .
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O K  w e  so r t o f  to u ch ed  o n  P h o eb e  sa id  q u ite  a  b it  a b ou t  
sh e  th in k s  th e  su b je c ts  are b o y s ’ su b jec ts  and  s om e  are  
g ir ls  su b je c ts  d o  y o u  th in k  th a t s t ill  h o ld s  tru e  o r  d o  y o u  
th in k  th a t th in g s  are ch a n g in g  
ch a n g in g  
I th ink  it is  s t i l l
I th in k  it is  s t i l l  s ta r tin g  to  ch a n g e  sor t o f  
I th in k  it is  w h e n  y o u  s e e  m o r e  g ir ls  in  u n i  
I th in k  it is  l ik e  in  y e a r  7  y o u  s e e  d iv id e  a g a in s t  d iv id e  and  
th en  w h e n  y o u  are o f f  t o  u n iv e r s ity  I d o n ’t  th in k  th a t it 
m atter s  th e  y o u  are in to  y o u r  su b jec t th en  th a t is  w h e n  it 
g e t s  b e tte r  in  y o u r  c la s s  th a t is  ju s t  w ha t I th in k
T h e se  e x am p le s  il lu stra te  h o w  th e  g ir ls  d id  th ink  th a t a tt itu d es  tow a rd s  p h y s ic s  
b y  s o c ie t y  in  g en e ra l w e r e  s ta r tin g  to  ch a n g e . H ow ev e r , th e y  r e c o g n is e d  th a t th is  
w a s  a  lo n g  and  s lo w  p r o c e s s  th a t m ig h t  n ev e r  b e  c om p le te ly  o v e r c om e . T h e y  
r e c o g n is e d  th a t th e s e  v ie w s  w e r e  b a se d  o n  h is to r ic a l, g e n e ra lis e d  s te r e o ty p e s .  
T h e y  d e sc r ib e d  h o w  a tt itu d es  tow a rd s  g ir ls  d o in g  a c t iv it ie s  th a t h ad  p r e v io u s ly  
b e e n  d e s c r ib ed  a s  ‘fo r  b o y s ’ w e r e  ch a n g in g . T h e y  d e sc r ib ed  that a s  m o re  w om e n  
w e re  s e e n  to  h a v e  ca reers  in  p h y s ic s  and  en g in e e r in g  th en  th e  n ex t  g en e ra t io n  o f  
g ir ls  w o u ld  s e e  th e se  a s  ‘m o r e  a c c e p ta b le ’ c a reers  to  a sp ire  to . T h e y  r e c o g n is e d  
th a t th e s e  c h a n g e s  h ad  b e e n  ta k in g  p la c e  o v e r  th e  p a s t  y ea rs  and  w o u ld  c o n t in u e  
to  d o  so  b u t th a t ch a n g e  w a s  a  s lo w  p r o c e s s .
T h e  g ir ls  fe lt  th a t th e  c h a n g e s  w e r e  b e in g  m ad e  at th e  p r im a ry  a g e  and  g a v e  
e x am p le s  o f  th is . T h e se  v ie w s  c o u ld  b e  a  r e f le c t io n  o f  th e  fa c t th a t th e  m a jo r ity  
o f  th e  g ir ls  in te r v iew ed  w e r e  fr om  th e  m id d le  c la s s ;  A r ch e r  e t  al. ( 2 0 1 2 ) ,  w o r k in g  
w ith  m a in ly  w o rk in g  c la s s  p r im a ry  s c h o o l  c h ild r en , fo u n d  th a t g ir ls  a g e d  1 0 /1 1  
h ad  a lr e a d y  c o n s tr u c ted  th e  v ie w  th a t s c ie n c e  c a re er s  w e r e  m a s c u lin e  and  
in c om p a tib le  to  th e ir  fem in in e  id en t it ie s . R e a y  ( 2 0 0 1 ) ,  a lso  w o rk in g  in  a  p r im a ry  
c la s s r o om , fo u n d  th at g ir ls  e v e n  a t th is  y o u n g  a g e  g r o u p ed  th em s e lv e s  b a s e d  o n  
th e ir  d e v e lo p in g  id en t it ie s . T h e se  id en t it ie s  w e r e  b a se d  o n  o ld  le s s o n s  o f  g e n d e r
30 In t  i s  th e  a b b r e v ia t io n  I u s e  to  d e sc r ib e  m y  p a r t in  th e  g r o u p  in te r v iew s .
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r e la t io n s  w h e r e  it w a s  ‘b e tter  to  b e  a  b o y ’ b u t a ls o  c o n tr ib u ted  to  b y  c la s s ,  
e th n ic ity  and  em erg in g  s e x u a lit ie s . T h e  g ir ls  c o u ld  b e  g r o up ed , and  o f t en  
d e sc r ib ed  th em se lv e s  o r  o th er s , a s  n ic e  g ir ls  (g ir ls  w h o  d em on str a te  c o n v e n t io n a l  
fem in in it y  an d  w e r e  h a rdw o rk in g  and  w e l l  b e h a v e d ) , g ir lie s  (em p h a s ise d  
fem in in it y  b y  m a in ta in in g  c o n v e n t io n a l h e te r o se x u a l a c ts  su ch  a s  f lir tin g  and  
d is c u s s io n  ab o u t  w h o  w a s  g o in g  o u t  w ith  w h o ) ,  s p ic e  g ir ls  (d em on s tr a ted  ‘g ir l  
p o w e r ’ b y  m ak in g  b id s  fo r  s o c ia l  p o w e r )  or  tom b o y s  (r e je c t io n  o f  fem in in ity )  
a lth o u gh  m o v em en t  b e tw e e n  th e  g ro u p s  w a s  o b se rv e d . T h e  ‘n ic e  g ir l s ’ w e r e  
m a in ly  fo u n d  to  b e  m id d le  c la s s  w ith  w o rk in g  c la s s  g ir ls  b e in g  e ith er  ‘g ir l ie s ’ o r  
‘s p ic e  g ir ls ’ . S epa ra tin g  th em se lv e s  in to  th e se  g ro u p s , m a in ly  a lo n g  c la s s  l in e s ,  
m ean s  th a t th ere  is  o n ly  a l im it e d  sp a c e  fo r  g ir ls  w h o  r e je c t  c o n fo rm in g  to  
s te r e o ty p ic a l g en d e r ed  n o rm s  to  in h ab it. A s  m en t io n e d  in  C hap ter  3 , m an y  
te a ch e rs  f e e l  th a t a  g o o d  s c ie n c e  s tu d en t is  o n e  w h o  is  hard  w o rk in g  and  ‘n i c e ’. 
H ow e v e r ,  i f  n ic e  g ir ls  c o n fo rm  to  standard  id e a ls  o f  f em in in it y  th is  p r o d u c e s  
id e n t ity  c o n f li c t  i f  th e y  are in te r e s ted  in  a  su b jec t  th a t is  p e r c e iv e d  a s  m a s c u l in e ,  
e .g . p h y s ic s .
L in k ed  to  th e s e  d is c u s s io n s  a b o u t  s o c ie ty  in  g e n e ra l and  th e  g ir ls  th em se lv e s  
h o ld in g  s te r e o ty p ic a l  v ie w s  ab ou t g en d e rs  and  su b je c t s  and  careers  w a s  a  m o r e  
sp e c if ic  d is c u s s io n  a b o u t p h y s ic s  a s  a  m a sc u l in e  su b je c t  and  th e  g en d e r in g  o f  
s c h o o l  su b je c ts  in  g en e ra l. T h e  g ir ls  e x p r e s s e d  v ie w s  at b o th  end s  o f  th e  
sp ectrum ; a g r e e in g  th a t p h y s ic s  and  o th er  su b jec ts  c o u ld  b e  c la s s i f ie d  as  
m a sc u l in e  and  d is a g r e e in g  th a t a n y  su b je c ts  h a d  a  g en d e r  a tta ch ed  to  th em . T h is  
is  a n  e x am p le  o f  w h e r e  th e  g ir ls  c o u ld  ta lk  ab ou t b e in g  free  to  d o  w h a t  th e y  
w an ted  and  n o t  b e  p r e s su r ed  b y  s te r e o ty p ic a l  v ie w s  o f  s o c ie t y  a s  far a s  c a reers  
and  w h a t  th e y  w an te d  to  s tu d y  bu t s t il l  h o ld  s te r e o ty p ic a l v ie w s  a b o u t  th e  
g e n d e r in g  o f  su b je c ts .
I w o u ld  s a y  p h y s ic s  and  lik e  b u s in e s s  are q u ite  m an ly , w h e r ea s
som e th in g  lik e  art and  te x t ile s  are fem in in e
L iw y ,  B r ow n in g  S c h o o l,  Y 1 0  Y e s  g r ou p
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I d o n ’t s e e  p h y s ic s  a s  a  m a sc u l in e  su b je c t , i t ’s n o t  r ea lly , i t ’s ju s t  a
su b je c t , it d o e s n ’t h a v e  a  g en d e r  n o  sub jec t  to  m e  se em s
p r e d om in a n tly  a c e r ta in  g en d e r
D e li la , B row n in g  S c h o o lY lO , Y e s  g roup
S o  L iw y ,  w h o  is  th in k in g  o f  c h o o s in g  p h y s ic s ,  w o u ld  a g r ee  th a t p h y s ic s  is  
p e r c e iv e d  as a  m a s c u l in e  su b je c t  w h e r ea s  D e l i la  w h o  is  a ls o  th in k in g  o f  c h o o s in g  
p h y s ic s  d o e s  n o t  th ink  th a t a n y  su b jec t c an  b e  c la s s i f ie d  in  th is  w a y .  T h is  ju s t  
s h o w s  h o w  c om p le x  th is  is su e  is  w ith  e v e n  th o s e  w h o  are th in k in g  o f  c h o o s in g  
p h y s ic s  q u ite  h a p p y  to  c a te g o r is e  it a s  a  m a s c u l in e  su b je c t  and  n o t  a llo w  th is  to  
a ff e c t  th e ir  c h o ic e . It w a s  n o t  ju s t  g ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  
w h o  th o u gh t  th a t it w a s  n o t  g end e r ed .
I d o n ’t th ink  it (p h y s ic s )  is  a  m a sc u l in e  su b je c t , I th ink  it is  o p e n  to  a ll  
g end e r s
D o r is ,  H in to n  S c h o o l, N o  P h y s ic s , N o  S c ie n c e  g r oup
H ow e v e r ,  g ir ls  are s t i l l  n o t  c h o o s in g  to  s tu d y  th o se  su b jec ts  tr a d it io n a lly  
c la s s i f ie d  a s  m a sc u l in e  e v e n  w h e n  th e y  n o w  th ink  tha t su b jec ts  sh o u ld  n o t  b e  
c la s s i f ie d  in  th is  w a y .
T h e  w o rk  o f  th e  A S P IR E S  p ro je c t  (A r ch er  e t  al. 2 0 1 3 )  fo u n d  that s te r e o ty p ic a l  
im a g e s  o f  s c ie n t is ts  and  w h a t  su b je c ts  w e r e  fo r  b o y s  and  w h ic h  fo r  g ir ls  w e r e  
fo rm ed  at an  e a r ly  a g e  and  th a t m an y  p a ren ts  su p p or ted  th is  s te r e o ty p ic a l im a g e  
and  r e in fo r c ed  it. M e s s a g e s  from  p ar en ts  are im portan t a s  ch ild ren  are  g r o w in g  
up . It is  in te r e s t in g  to  n o te  h ere  a g a in  th a t th e  m a jo r ity  o f  th e  Y e s  g ir ls  c am e  
fr om  fam il ie s  w h o  h ad  s c ie n t if ic  b a ck g ro un d s  s o  th e  im a g e s  o f  s c ie n t is t s  b e in g  
p or tr ay ed  to  th e se  g ir ls  b y  th e ir  p a r en ts  w o u ld  h a v e  b e e n  m o re  p o s i t iv e .
E a r ly  e x p o su r e  to  s c ie n c e  and  p a r en ta l r e in fo r c em en t  o f  th e  v ie w  th a t s c ie n c e  is  
fo r  b o y s  w a s  r e c o g n is e d  b y  th e  g ir ls , s e v e r a l  o f  w h o  m ad e  s im ila r  c om m en ts  to  
J o e y  ab o u t  b o y s  e x p e r ie n c in g  s c ie n c e  and  p h y s ic s  s t u f f  a t e a r ly  a g e s . T h e  
a rgum en t  tha t b o y s  th in k  th em se lv e s  th a t p h y s ic s  is  fo r  th em  and  th a t th e y  are
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b e tter  th an  g ir ls  at s c ie n c e ,  e s p e c ia l ly  p h y s ic s ,  w a s  su c c in c t ly  e x p r e s s ed  b y  
Sunnva .
I th in k  th ere  is  a lw a y s  that th in g  th a t b o y s  th ink  b o y s  are b e tter  th an  g ir ls  
w ith in  s c ie n c e ,  a s  a  w h o le  in  p h y s ic s ,  I w o u ld  s a y  th a t is  p r o b ab ly  th e  
s tr o n g e s t  o n e  fo r  th a t
S u nn v a , H in to n  S c h o o l , Y 1 0 ,  Y e s  s c ie n c e  g r ou p
A n o th e r  s te r e o ty p ic a l v ie w  h e ld  a b o u t p h y s ic s  b y  m a n y  in  s o c ie t y  is  th a t w om e n  
w h o  s tu d y  it, b e c a u s e  it is  v i e w e d  a s  a m a sc u l in e  su b je c t , are  m o re  m a s c u lin e , o r  
h a v e  a  r ed u c ed  fem in in ity . E m ily , fr om  H in to n  S c h o o l,  w a s  o n e  o f  th e  f e w  g ir ls  
w h o  w a s  d e f in it e ly  g o in g  to  s tu d y  p h y s ic s  at A - le v e l .  (M o s t  o f  th e  g ir ls  w h o  o n  
th e ir  q u es t io n n a ir e  sa id  th a t th e y  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  d id  n o t  
co n t in u e  to  th ink  th is  a s  th e  in te r v iew s  p ro g r e s s ed ) . In  h e r  g roup  (w h o  w e r e  th e  
H in to n  S c h o o l y e a r  10  Y e s  s c ie n c e  g r ou p )  w e  ta lk ed  ab o u t th is  a sp e c t  o f  p h y s ic s .
Int s o  E m ily  y o u  are th in k in g  o f  d o in g  p h y s ic s  d o e s  th a t m ak e
y o u  a n y  le s s  o f  a  w om a n  
E m ily  I d o n ’t th in k  it d o e s  I d o n ’t th ink  it d o e s  bu t
S u nn v a  I d o n ’t th ink  it d o e s  I th ink  it m ak e s  y o u  a  b it m o r e  I w an t  
to  s a y  lik e  a lm o s t  m or e  in d ep en d en t  it so u n d s  r e a lly  s tu p id  
bu t th a t’s w h a t  I a u tom a tic a lly  th in k  y o u  s e e  a  w om a n  and  
th en  in  a  m a in ly  m a le  d om in a te d  y o u  k n ow  su b je c t  a n d  I 
th ink  it m ak e s  a  w om a n  s e em  a  b it  m o re  p ow e r fu l and  
in d ep en d en t  I d o n ’t  th in k  a n y  m o re  m a s c u lin e  bu t y o u  
k n o w  I th in k  it y o u r  g en d e r  is  m o r e  o b v io u s  in  a  p h y s ic s  
c la s s  i f  th a t m ak e s  s e n s e  
E m ily  e s p e c ia l ly  a s  s om e  o f  th e  b o y s  s e em  to  b e  m o r e  n o is ie r  a nd
w e  s ta nd  o u t  m o r e  i f  y o u  are s e e n  a s  a  w om a n  in  th a t ty p e  
o f  p r o fe s s io n  y o u  are sort o f  s h o w in g  th a t y o u  c a n  s ta n d  
up  fo r  y o u r s e l f
M o a  I d o n ’t r e a lly  k n o w  I k in d  o f  I d o n ’t th ink  it k in d  o f  m a k e s
y o u  le s s  o f  a  w om a n  bu t I d o n ’t k n o w  I d id n ’t c h o o s e
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p h y s ic s  c o s  I d id n ’t th ink  I w o u ld  e n jo y  it I d id n ’t b a s e  it 
o n  g en d e r
E m ily  d o e s  n o t  f e e l  th a t s tu d y in g  p h y s ic s  h a s  a n y  im p a ct  o n  her  fem in in it y  and  
a ls o  f e e ls  th a t b e in g  a  w om a n  in  a  m a le  d om in a te d  area  g iv e s  h er  p o w e r  a s  sh e  
s tand s  o u t  fr om  th e  c r ow d . H er  id e n t i f ic a t io n  w ith  p h y s ic s  is  part o f  h er  o v e ra ll  
id e n t ity  w o r k  to  c om e  to  u n d ers tan d  w h a t  ty p e  o f  p e r so n  sh e  is .
M en d ic k ’s ( 2 0 0 3 )  w o r k  lo o k in g  a t p o s t  16  m a th em a tic s  c h o ic e s  a ls o  
d em on s tr a te s  th a t g ir ls  o f t e n  d o  n o t  c h o o s e  to  s tu d y  m a th em a tic s  b e c a u s e  it is  
s e e n  th a t a  c h o ic e  to  s tu d y  m a th em a tic s  is  a  c h o ic e  to  ‘d o  m a s c u lin i ty ’ . C h o ic e s  
are part o f  id e n t ity  w o rk , so  c h o o s in g  to  s tu d y  a  su b je c t  c o n s id e r ed  to  b e  
m a scu lin e  is  m ak in g  a  c h o ic e  to  d o  m a s c u lin it y  a s  part o f  y o u r  id en t ity . B a s e d  o n  
s o c ie t y ’s v ie w s ,  it is  o f t e n  d if f ic u lt  fo r  g ir ls  to  m ak e  th is  id en t i ty  c h o ic e ,  so  th e y  
c h o o s e  n o t  to  p u rsu e  a  s tu d y  o f  a  m a s c u l in e  su b je c t . T h is  is  v e r y  s im ila r  to  th e  
c h o ic e s  m ad e  a round  p h y s ic s . F ran c is  ( 2 0 1 0 )  d e sc r ib e s  th e se  m o v em en ts  a w a y  
fr om  a b in a ry  d e sc r ip t io n  o f  g en d e r  a s  b e in g  part o f  a  h e te r o g lo s s ic  g en d e r  
s y s tem  w h e r e  g ir ls  c a n  d is p la y  a  m ac ro  fem in in it y  bu t w ith  m ic ro  m a s c u l in e  
co n tr a d ic tio n s .
O n  a f in a l p o s i t iv e  n o te ,  s om e  o f  th e  g ir ls  ta lk ed  a b ou t h o w  s u c c e s s fu l w om e n  
c o u ld  b e  i f  th e y  d id  c h o o s e  to  s tu d y  p h y s ic s ;  th a t th ey  sh o u ld  s tu d y  th e  su b je c t  i f  
th e y  are  g o o d  at it and  th a t it w a s  n o t  w r o n g  to  s tu d y  it.
I th ink  w om e n  w o u ld  b e  g o o d  at p h y s ic s
S u nn v a , H in to n  S c h o o l,  Y 1 0 ,  Y e s  s c ie n c e  g r o up
I d e f in it e ly  r e sp e c t  a  fem a le  in  p h y s ic s ,  n o , I w o u ld n ’t th ink  it w a s  w r o n g  
at a ll
L o la , B r ow n in g  S c h o o l,  Y 1 0 ,  N o  g rou p
G en era lly  th e  g ir ls  a g r e ed  th a t th ere  is  n o  p ro b lem  w ith  g ir ls  s tu d y in g  p h y s ic s  o r  
ta k in g  u p  a  c a reer  in  p h y s ic s . T h e y  r e c o g n is e d  th a t m a n y  in  s o c ie t y  s t i l l  h e ld  
s te r e o ty p ic a l v ie w s  a b ou t p h y s ic s ;  th a t it is  fo r  W h ite , m id d le  c la s s  m a le s .
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A lth o u g h  th e  g en e ra l f e e lin g  w a s  th a t g ir ls  c a n  d o  p h y s ic s  an d  that s o c ie ty  w a s  
c h a n g in g  to  a c c ep t  th is  v ie w , o th er  v o ic e s  c o n t in u e d  to  b e  e x p r e s sed ;  th a t p h y s ic s  
and  o th er  su b jec ts  w e r e  g end e red ; and  th a t b o y s  w e r e  b e tter  at p h y s ic s  th a n  g ir ls  
b e c a u s e  o f  e a r ly  e x p o su r e  to  th e  su b je c t  at h om e .
A s  d e s c r ib ed  at th e  start o f  th is  s e c t io n , a ll  th e se  in f lu e n c e s  p la y  a  part in  a  g ir l ’s 
id e n t if ic a t io n  w ith  p h y s ic s .  F o r  in d iv id u a ls , o n e  o r  m o r e  o f  th e s e  in f lu e n c e s  c a n  
b e  m o re  im portan t th an  o th ers  and  th is  w i l l  v a ry  fr om  in d iv id u a l to  in d iv id u a l. 
T he  p e o p le  w h o  p la y  a  part in  th e s e  in f lu e n c e s ,  p a ren ts  and  fam ily , p ee r s , 
te a ch e r s  and  s o c ie t y  in  g en e ra l, a ll n e ed  to  b e  aw ar e  o f  h o w  th e y  c a n  im p a c t  o n  
b o th  a  g ir l’s id e n t i f ic a t io n  w ith  p h y s ic s  a nd  th e ir  fu tu re  sub je c t  and  care er  
c h o ic e s .  A w a re n e s s  o f  th e  im p o r ta n c e  o f  b e in g  a n  in f lu e n c e r  c a n  b r in g  a b ou t  
ch a n g e .
S e l f  e f f ic a c y
A s  d e s c r ib ed  in  C hap ter  3 s e l f  e f f ic a c y  is  a  p e r s o n ’s s e l f  p e r c e iv e d  c a p a b il ity  fo r  
le a rn in g  o r  p er fo rm in g  a c t io n s  at d e s ig n a te d  le v e ls .  F ou r  fa c to rs  h a v e  b e e n  
id e n t if ie d  a s  a ff e c t in g  th e  le v e l  o f  s e l f  e f f ic a c y .  T h e se  are p r ev io u s  p e r fo rm an ce  
(m a s te r y  e x p e r ie n c e );  s e e in g  s im ila r  o th er s  c a rry in g  o u t  th e  a c t io n  (v ic a r io u s  
e x p e r ien c e );  fe ed b a c k  g iv e n  o n  th e  a c t iv it y  ( s o c ia l  p e r su a s io n )  and  p h y s io lo g ic a l  
s ta te s .
In  C hap ter  3 , 1 a ls o  d e sc r ib ed  th e  lin k  b e tw e e n  s e l f  e f f ic a c y  and  id en t ity , a r g u in g  
th a t s e l f  e f f ic a c y  w a s  ju s t  o n e  c om p on en t  o f  id en t ity . S e l f  e f f ic a c y  h a s  p r e v io u s ly  
b e e n  m ea su r ed  q u an tita t iv e ly , w ith  ju s t  a  f e w  e x am p le s  in  th e  litera tu re  w h e r e  
s e l f  e f f ic a c y  h a s  b e e n  in v e s t ig a te d  u s in g  in t e r v iew s  (U sh e r , 2 0 0 9 ) .  D u r in g  th e  
in t e r v iew s  I d id  n o t  d ir e c t ly  a sk  a b o u t s e l f  e f f ic a c y ,  bu t I d id  re fer  th e  g ir ls  b a ck  
to  th e  q u e s t io n  th e y  h ad  a n sw er ed  o n  th e  q u es t ion n a ir e  w h e r e  th e y  h ad  rank ed  
th e ir  a b il it y  in  p h y s ic s  r e la t iv e  to  th e ir  c la s s  and  th e ir  fr iend s  and  a sk ed  th em  to  
d is c u s s  th is  r ank in g . M an y  o f  th e  g r o u p s  a ls o  ta lk ed  ab ou t te a ch e r  fe e d b a c k  (o n e  
fa c to r  p r ed ic ted  to  a ffe c t  s e l f  e f f ic a c y )  w h e n  d is c u s s in g  te a ch e rs  and  te a c h in g .
1 8 0
P r e v io u s  p e r f o r m a n c e
T h e  f ir st fa c to r  id e n t if ie d  in  B an d u ra ’s ( 1 9 8 2 )  w o rk  ( s e e  C hap ter  3 )  a s  a ff e c t in g  
th e  le v e l  o f  s e l f  e f f ic a c y  is  p r e v io u s  p e r fo rm an ce . It h a s  b e e n  s u g g e s te d  tha t a 
g o o d  p e r fo rm an ce  c a n  in c r ea se  th e  le v e l  o f  s e l f  e f f ic a c y  a nd  m ak e  s om e o n e  m ore  
l ik e ly  to  p u rsu e  th a t a c t iv ity  further. T h is  w a s  th e  c a se  fo r  th e  g ir ls .
I th in k  w h e n  y o u  g e t  l ik e  a  te s t  b a ck  o r  som e th in g , and  y o u ’v e  g o t  a  g o o d  
g rad e  in  it, th en  y o u  f e e l  l ik e  y o u  u n d erstand  it
S u nn va , H in to n  S c h o o l,  Y 1 0 ,  Y e s  s c ie n c e  g r ou p
w h en  I g e t  som e th in g  r igh t, it m ak e s  m e  lik e , s om e o n e  a sk  m e  a  q u e s t io n  
and  I g o ,  I k n o w  tha t a n sw er  to  th a t and  e v e r y o n e  is  lik e  w e l l  d o n e
M arg ery , B row n in g  S c h o o l,  Y 1 0 ,  N o  g roup
A c h ie v in g  h ig h  g ra d e s  in  te s ts  c o n firm s  that y o u  h a v e  u n d e r s to o d  th e  w o rk  that  
w a s  b e in g  a s s e s s e d  so  g iv e s  y o u  m o re  c o n f id e n c e  to  c o n t in u e  to  s tu d y  th a t  
su b je c t  fu rther  and  in c r ea se  y o u r  s e l f  e f f ic a c y . F e e lin g  g o o d  b y  a c h ie v in g  g o o d  
t e s t  r e su lts  w a s  m en t io n ed  b y  b o th  Y e s  and  N o  g ir ls  a s  b e in g  im portan t. 
M arg e ry ’s  c om m en t  d e sc r ib e s  tw o  o f  th e  fa c to r s  th a t B andu ra  ( 1 9 8 2 )  id e n t if ie d  
a s  a ff e c t in g  le v e ls  o f  s e l f  e f f ic a c y .  T h e se  are f ir s t ly  h e r  m a s te r y  o f  a  su b je c t , in  
th a t sh e  f e e ls  g o o d  w h en  sh e  g e ts  som e th in g  r igh t and  th a t th is  g iv e s  h e r  m o r e  
c o n f id e n c e  to  a n sw er  m o re  q u e s t io n s . T h e  s e c o n d  fa c to r  is  fe ed b a c k  fr om  o th ers  
( s e e  b e lo w )  and  th a t w h e n  o th er  p e o p le  c on g ra tu la te  h er  o n  g e tt in g  s om e th in g  
r igh t it m ak e s  h e r  f e e l  g o o d  and  in c r ea se s  h er  s e l f  e f f ic a c y .
C om p a r is o n  to  s im i l a r  o th e r s
T h e  s e c o n d  fa c to r  B andu ra  ( 1 9 8 2 )  id e n t if ie d  a s  h a v in g  an  a ff e c t  o n  a  p e r s o n ’s  
l e v e l  o f  s e l f  e f f ic a c y  w a s  s e e in g  s im ila r  o th er s  c arry in g  o u t  a ta sk . I f  th e s e  
s im ila r  o th ers  w e r e  s u c c e s s fu l  in  th a t ta sk , th en  s e l f  e f f i c a c y  is  in c r ea sed  b a s ed  
o n  th e  m a x im  ‘i f  th e y  c a n  d o  it , I c an  t o o ’. A t  b o th  s c h o o ls ,  s tu d en ts  w e r e  s e t ted  
b y  th e ir  p r e v io u s  a tta inm en t w ith  th e  im p lic a t io n  th a t a ll s tu d en ts  in  a n y  o n e  s e t
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sh o u ld  h a v e  a  s im ila r  ‘a b il it y ’ to  c om p le te  ta sk s . A t  b o th  s c h o o ls  th e  g ir ls  
d e s c r ib ed  h o w  s e e in g  o th er s  in  th e ir  s e t  b e in g  s u c c e s s fu l  a c tu a l ly  h a d  a  n e g a t iv e  
a ff e c t  o n  th em ; it d e c r ea sed  th e ir  s e l f  e f f ic a c y .
I m ean  in  ou r  le s s o n s ,  th e  o n e s  w h o  are r e a lly , r e a l ly  b r igh t , th a t c an  b e  a  
b it in t im id a t in g
R o s e ,  H in to n  S c h o o l,  Y 1 0 ,  Y e s  m ix e d  g ro up
T h e y  d id  n o t  fe e l th a t s e e in g  o th er  m em b er s  o f  th e ir  s e t  a c h ie v in g  o r  b e in g  a b le  
to  a n sw er  q u e s t io n s  in  c la s s  a s  b e in g  h e lp fu l b e c a u s e  th e y  sa w  th em  a s  b e in g  
c le v e r e r  th an  th em  rather  th an  s im ila r .
It m ak e s  y o u  f e e l  l ik e  y o u  are th e  o n ly  o n e  w h o  d o e s n ’t g e t  it , i f  y o u  are  
in  a  h ig h  se t  and  e v e r y o n e  g o e s ,  l ik e  I g e t  it
S am an tha , H in to n  S c h o o l,  Y 9 , N o  s c ie n c e  g r o u p
R e la te d  to  s e e in g  s im ila r  o th er s  b e in g  s u c c e s s fu l  and  n o t  b e in g  a b le  to  r e la te  to  
th em  w a s  th e  a sp e c t  o f  a sk in g  q u e s t io n s  in  c la s s  to  c la r ify  u n d er stan d in g . T h e  
g ir ls  fe lt  th a t a s  o th ers  in  th e ir  c la s s  a lr e a d y  u n d e r s to o d  th e  to p ic s  b e in g  s tu d ied ,  
th en  a sk in g  q u e s t io n s  w o u ld  m ak e  th em  appear  le s s  ab le .
E sp e c ia l ly  i f  y o u  are in  th e  h ig h e s t  s e t , it s e em s  th a t e v e r y o n e  k n o w s  and  
u nd ers tan d s  in  p h y s ic s ,  it is  k in d  o f  y o u  d o n ’t w an t  to  a sk  a  q u e s t io n  ‘c o s  
y o u  th in k  th a t e v e r y o n e  e l s e  k n ow s  w h a t  th e y  are d o in g
E m ily , H in to n  S c h o o l,  Y 1 0 ,  Y e s  s c ie n c e  g r o u p
A s  S h u n ck  and  M e e c e  ( 2 0 0 5 )  fou nd , c la s s r o om s  w h e r e  th e  em p h a s is  w a s  o n  
c om p e ti t io n  and  p e r fo rm an ce  g o a ls  w e r e  o n e s  w h e r e  s e l f  e f f ic a c y  d e c r ea sed . T h e  
c la s s r o om s  d e s c r ib ed  h ere  b y  th e  g ir ls , s h o w  tha t c om p e tit io n  b e tw e e n  s tu d en ts  
and  s e e in g  s im ila r  o th ers  a c h ie v e  m o re  h ig h ly  th an  th em  d id  in  tu rn  d e c r ea se  
th e ir  s e l f  e f f ic a c y . C om p e ti t io n  in  th e  c la s s r o om  a ls o  le d  to  th e  g ir ls  f e e l in g  
em b arra ssed  th a t th e y  d id  n o t  k n ow  an  a n sw er  to  a  q u e s t io n  w h e n  a sk ed , and  
a n x ie ty  th a t th e y  w o u ld  b e  a sk ed  to  a n sw er  q u e s t io n s  w h e n  th e y  d id  n o t  k n o w  
th e  an sw er . T h is  a ls o  w e a k en e d  th e  g ir ls  s e l f  e f f ic a c y . T h is  w a s  th e  sam e
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w h e th e r  th e  g ir ls  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  o r  no t. T h e se  c la s s r o om s  
w e re  n o t  o n e s  w h e r e  s o lid a r ity  w ith  e a ch  o th er  and  c o lla b o ra t io n  w e r e  
en co u ra g ed , b o th  a sp e c t s  id en t i f ie d  b y  S h u n ck  and  M e e c e  a s  b e in g  a sp e c t s  o f  
c la s s r o om  m an a g em en t  th a t w o u ld  in c r ea se  s e l f  e f f ic a c y .
A  c om m en t  fr om  L o u is e  c om b in e s  b o th  th e  e f f e c t  o f  m a s te r y  (d e s c r ib ed  a b o v e )  
and  c om p a r in g  y o u r s e l f  to  s im ila r  o th ers  a s  r e la ted  to  g r ad e s  a c h ie v e d  in  te s ts .
I r e a l ly  lo s e  c o n f id e n c e  w h e n  I h ear  e v e r y o n e  e l s e ’s  (g rad e  r ead  o u t)
L o u is e ,  B row n in g  S c h o o l,  Y 9 ,  N o  s c ie n c e  g r o up
L o u is e ’s c om m en t  c o u ld  im p ly  th a t h er  o w n  g rad e  a c h ie v e d  c o u ld  in c r ea se  h er  
s e l f  e f f ic a c y  i f  it is  c o n s id e r e d  to  b e  a  g o o d  grad e  and  a s  lo n g  a s  sh e  d id  n o t  ju s t  
a ttr ibu te  th is  g o o d  g rad e  to  lu ck . T h e  m a in  is su e  th a t is  d e c r e a s in g  h e r  s e l f  
e f f ic a c y  is  w h e n  th is  g rad e  is  c om p ared  to  th e  s im ila r  o th ers  in  h er  s e t  (c la s s )  a n d  
i f  m a n y  o th er  s tu d en ts  h a v e  a c h ie v e d  a h ig h e r  g rad e  th an  her , th en  h e r  
c o n f id e n c e  and  s e l f  e f f ic a c y  d e c rea se .
F e e d b a c k
B an d u ra ’s ( 1 9 8 2 )  th ird  fa c to r  th a t a ff e c ts  s e l f  e f f ic a c y  is  th e  fe e d b a c k  g iv e n  o n  
an  a c t iv ity . N e g a t iv e  fe e d b a c k  h a s  b e e n  r ep o r ted  (B andu ra , 1 9 8 2 )  a s  w e a k e n in g  
s e l f  e f f ic a c y  and  p o s i t iv e  fe ed b a ck  as s tr en g th en in g  it. It w a s  g ir ls  w h o  w e r e  n o t  
th in k in g  o f  ta k in g  p h y s ic s  th a t ta lk ed  ab o u t  th e  n e e d  to  r e c e iv e  p o s i t iv e  f e e d b a c k  
to  m ak e  th em  fe e l  th a t th e y  w e r e  o n  th e  r igh t track  and  th a t th e y  u n d e r s to o d  th e  
w o r k  b e in g  d o n e  in  th e  c la s s . W h en  th e y  d id  r e c e iv e  p ra ise  fr om  th e  te a ch e r , it  
m ad e  th em  f e e l  g o o d .
T h e  m a in  g iv e r  o f  fe ed b a ck  in  s c h o o ls  is  th e  te a ch e r . L o u is e  d e sc r ib e s  h o w  w h e n  
th e  te a ch e r  g iv e s  p o s i t iv e  fe ed b a c k , p ra ise , it c a n  b o o s t  h e r  s e l f  e f f ic a c y .
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w h en  sh e  ( th e  te a ch er ) p ra ise s  o n e , y o u  f e e l  l ik e  y o u  sh o u ld  g e t  it r igh t, 
and  th en  w h e n  sh e  d o e s  and  y o u  g e t  it r igh t, y o u  f e e l  r e a lly  g o o d
L ou is e .  B row n in g  S c h o o l,  Y 9 ,  N o  s c ie n c e  g r ou p
T h e  te a ch e r  c a n  b e  s e e n  a s  th e  g a tek e e p e r  to  k n ow le d g e . R u th  d e sc r ib e s  h o w  
w h en  a te a ch er  g iv e s  y o u  p o s i t iv e  fe ed b a ck , th en  that fe ed b a ck  h a s  w e ig h t  to  it  
a s  th e  te a ch e r  is  th e  o n e  w h o  k n ow s  th a t th e  w o rk  is  g o o d . G e ttin g  p o s i t iv e  
fe ed b a c k  fr om  a te a ch er  a ls o  m ak e s  R u th  fe e l th a t th e  te a ch e r  w i l l  l ik e  h er  m or e , 
an o th e r  p o s i t iv e  fe ed b a c k  fa c to r  th a t w i l l  in c r ea se  h e r  s e l f  e f f ic a c y .
y o u  k in d  o f  w an t  h er  (th e  te a ch e r )  to  l ik e  y o u  and  s a y  y o u r  w o r k  is  g o o d ,  
c o s  th en  y o u  k n ow  tha t it r e a lly  is
R u th , H in to n  S c h o o l,  Y 9 , N o  P h y s ic s , N o  S c ie n c e  g r o up
In fo rm a l fe e d b a c k  g iv e n  d u r in g  th e  le s s o n  w h il s t  a c t iv it ie s  are  a c tu a lly  b e in g  
carr ied  o u t , rather th en  o n c e  th e  a c t iv it y  h a s  b e e n  c om p le te d , c a n  a ls o  h e lp  to  
in c r ea se  s e l f  e f f ic a c y . T h e y  g iv e  a n  im m ed ia te  b o o s t  and  a llo w  th e  s tu d en t  to  
co n t in u e  w ith  th e  a c t iv ity  ra th er  th an  g iv in g  up .
S om e t im e s  i f  y o u  n e e d ,  l ik e , to  b e  r ea s su r ed  th a t y o u  are d o in g  it r igh t, it 
w o u ld  b e  n ic e  i f  h e  (th e  te a ch e r )  c o u ld  c om e  lik e  o v e r  and  ju s t  sa y , o h  
y o u  are d o in g  th a t r igh t
Sam an th a , H in to n  S c h o o l,  Y 9 ,  N o  s c ie n c e  g r o u p
P o s it iv e  fe e d b a ck  fr om  a te a ch e r , e ith er  du r in g  th e  le s s o n  o r  a fter , c a n  b o th  
in c r ea se  s e l f  e f f ic a c y  and , s in c e  it m ak e s  y o u  f e e l  g o o d , r ed u c e  th e  f e e l in g  th a t  
th is  su b je c t  is  n o t  fo r  y ou ; im p ro v e  y o u r  o v e ra ll  m in d s e t  w ith  rega rd s  to  a  
su b je c t . P o s it iv e  fe ed b a ck  w h il s t  c a rry in g  o u t  an  a c t iv it y  w i l l  a ls o  r e in fo r c e  th a t  
e ffo r t  to  c o n t in u e  c a rry in g  o u t  an  a c t iv it y  is  n e e d e d  and  th a t th is , in  tu rn , s in c e  
carry in g  o n  w ith  an  a c t iv it y  c a n  le a d  to  a c h ie v em en t , w i l l  in c r ea se  s e l f  e f f ic a c y .
1 8 4
P h y s io l o g i c a l  f a c t o r s
T h e  f in a l fa c to r  id en t i f ie d  a s  in f lu e n c in g  s e l f  e f f ic a c y  le v e ls  (B andu ra , 1 9 8 2 )  is  
p h y s io lo g ic a l  s ta te s , fo r  e x am p le  a n x ie ty ,  s tr e s s  and  m o o d s .  A n x ie ty  a nd  
em barra ssm en t  w e r e  m en t io n ed  b y  th e  g ir ls  an d  th e y  d is c u s s e d  h o w  th is  a f f e c te d  
th e ir  p e r fo rm an ce  in  c la s s  and  th e ir  en jo ym en t  o f  th e  su b jec t.
B e in g  a n x io u s  a b o u t n o t  h a v in g  th e  k n ow le d g e  to  c om p le te  a  ta sk  c a n  r ed u c e  s e l f  
e f f ic a c y . T h is  c a n  a ls o  b e  e x p r e s s ed  as n o t  h a v in g  th e  c o n f id e n c e  to  a n sw er  
q u e s t io n s , e ith e r  in  c la s s  o r  o n  te s ts , b e c a u se  th e  a n sw er  is  n o t  k n ow n .
I am  a lw a y s  a n x io u s  th a t I ’m  n o t  g o o d
S co u t , H in to n  S c h o o l,  Y 9 ,  N o  s c ie n c e  g r ou p
I ’m  em b arra ssed  b e c a u s e  I d o n ’t k n ow  th e  a n sw er
J o s ie , H in to n  S c h o o l, Y 9 ,  Y e s  g r ou p
In  th e  c la s s r o om  d e sc r ib ed  h ere  th e  te a ch e r  c a n  c on tr ib u te  to  a  s tu d en t’s 
a n x io u sn e s s  b y  in s is t in g  tha t th e y  a n sw er  q u e s t io n s . I f  s tu d en ts  are u n su re  o f  
th e ir  l e v e l  o f  k n o w le d g e , th e  w o r ry  th a t th e y  w i l l  h a v e  to  a n sw er  q u e s t io n s  and  
n o t  b e  a b le  to  p ro v id e  th e  c o rr ec t  a n sw er  c a n  c o n tr ib u te  to  le v e ls  o f  a n x ie ty  an d  
em ba rra ssm en t  and  so  fu rther  r ed u c e  s e l f  e f f ic a c y .
sh e  ( th e  te a ch e r )  m ak e s  y o u  a n sw er , and  y o u  ju s t  f e e l  m o re  em b a r ra ssed , 
and  y o u  f e e l  l ik e  e v e r y o n e ’s g o in g  to  la u g h  a t y o u
C h lo e , B r ow n in g  S c h o o l ,  Y 9 ,  N o  s c ie n c e  g r o up
A n x ie ty  c a n  a ls o  le a d  to  s tu d en ts  n o t  b e in g  p r ep a red  to  a sk  fo r  h e lp  w h e n  th e y  
d o n ’t  u n d erstand  th e  to p ic  b e in g  s tu d ied . T h is  c a n  c a u se  a  sp ira l o f  em o t io n s  th a t  
le a d  to  th e  s itu a t io n  b e c om in g  m o re  d if f ic u lt  to  o v e r c om e .
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W e l l  th e  m o r e  y o u  d o n ’t u nd erstand  it, th e  m o re  y o u  sw itc h  o ff , th e  
w o r s e  y o u  g e t , and  th en  y o u  g e t  to o  s ca r ed  to  a sk , and  it ju s t  g e t s  w o r se  
and  w o r s e  and  w o r s e
A n y a , H in to n  S c h o o l,  Y 1 0 ,  N o  g roup
S e l f  e f f i c a c y  a n d  A - l e v e l  p h y s i c s  c h o ic e s
S e l f  e f f ic a c y  is  a  c o m p le x  q u a lity  th a t fo rm s  o n e  p art o f  a  p e r s o n ’s id en t ity . T h e  
fo u r  c a u sa l fa c to r s  id e n t if ie d  b y  B andu ra  ( 1 9 8 2 )  a s  c o n tr ib u tin g  to  le v e ls  o f  s e l f  
e f f ic a c y  c a n n o t  b e  d e sc r ib ed  to ta lly  in  is o la t io n  to  o n e  an o th er  a s , w ith  th e  m an y  
fa c to r s  tha t in f lu e n c e  id e n t ity  d e v e lo pm en t , th e y  are in ter lin k ed . T h e  q u o te s  
a b o v e  g o  s om e  w a y  to  illu stra tin g  h o w  s e l f  e f f ic a c y  c a n  b e  a f f e c te d  b y  
in te r a c t io n  in  th e  c la s sr o om , b o th  w ith  te a ch e r s  a n d  w ith  o th er  s tu d en ts , an d  h o w  
le v e l s  o f  s e l f  e f f ic a c y  c a n  f lu c tu a te  in  a  s im ila r  w a y  to  id e n t ity  d e v e lo pm en t  as  
d e sc r ib e d  in  id e n t ity  tra jec to r ie s  in  C hap ter  3 .
A s  w ith  th e  fou r  in f lu e n c e s  d e s c r ib ed  e a r lier  in  th is  C hap ter , h o w  m u ch  e a c h  o f  
th e s e  fa c to rs  a ff e c t  s e l f  e f f ic a c y  is  an  in d iv id u a l th in g . L e v e ls  o f  s e l f  e f f i c a c y  c a n  
f lu c tu a te  m ark ed ly ; fo r  e x am p le  a fter  a c h ie v in g  a  h ig h  sc o r e  in  a  te s t  s e l f  
e f f ic a c y  c a n  b e  h ig h  bu t th is  c a n  b e  d e c r ea sed  a g a in  i f  th e  s c o r e  in  th e  n e x t  te s t  is  
lo w . B r itn er  and  P a jares  ( 2 0 0 6 )  fo u n d  tha t s e l f  e f f ic a c y  is  a  s tr o n g  p r ed ic to r  fo r  
fu tu re  su b je c t  c h o ic e .  I p r o p o se  th a t th is  n e ed s  to  b e  a  su s ta in ed  h ig h  le v e l  o f  s e l f  
e f f ic a c y  to  b e  d ir e c t ly  l in k e d  to  c h o ic e .  S in c e  s e l f  e f f ic a c y  is  o n e  c om p o n en t  o f  
id en t ity , u n d e rs tan d in g  h o w  le v e ls  o f  s e l f  e f f ic a c y  c a n  b e  a ff e c te d  b y  B an d u ra ’s 
fou r  c a u sa l fa c to r s  is  im portan t to  u n d e rs tan d in g  h o w  id e n t i f ic a t io n  w ith  p h y s ic s  
ca n  f lu c tu a te  a s  w e ll . In  a  c la s s r o om  s itu a t ion , th e  p e r so n  w h o  ha s  th e  m a in  
im p ac t  o n  s e l f  e f f ic a c y  is  th e  tea ch er; s o  it is  im portan t th a t te a ch e r s  u n d e rs tan d  
th e  o v e ra ll  im p a c t  o f  s e l f  e f f ic a c y  le v e l s  w h e n  lin k ed  to  id e n t ity  a nd  su b je c t  
c h o ic e .
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A  d is c o u r s e  o f  a c h ie v em e n t
D u r in g  th e  d is c u s s io n  a b o u t  fu tu re  su b jec t c h o ic e s  at H in to n  S c h o o l,  I id e n t if ie d  
w ha t  I te rm  a d is c o u r s e  o f  a c h ie v em en t  w h e n  I a n a ly s e d  th e  te x t . T h is  d is c o u r se  
c en tr e s  o n  th e  d e s ir e , o r  th e  p e r c e iv e d  n e ed , to  a c h ie v e  h ig h  g rad e s  in  G C SE  
su b je c ts , th a t g r ad e s  are th e  o n ly  th in g  th a t m a tter  and  th a t su b je c ts  sh o u ld  b e  
p u rsu ed  b e c a u s e  th e y  w i l l  r e su lt  in  a c h ie v em en t  o f  th e  h ig h e s t  g ra d e s  n o t  b e c a u s e  
o f  in te re st  o r  a n y  o th er  r e a so n . T h is  d is c o u r se  is  l in k ed  to  s e l f  e f f ic a c y  ( s e e  
p re v io u s  s e c t io n )  b u t th e  r e la t ion sh ip  b e tw e en  th e  tw o  is  c om p le x .  S e l f  e f f ic a c y  
d e s c r ib e s  h o w  o n e  f e e ls  a b o u t p e r fo rm in g  in  a  c e r ta in  su b jec t  w h il s t  th e  
d is c o u r se  o f  a c h ie v em en t  d e sc r ib e s  th e  d e s ir e  a nd  th e  n e e d  to  a c h ie v e  h ig h  
g rad e s. T h is  d e s ir e  to  a c h ie v e  h ig h  g ra d e s  is  l in k e d  to  th e  m e s s a g e s  c om in g  
s om e tim e s  fr om  g o v e rnm en t  and  s o c ie t y  in  g e n e ra l th a t it is  o n ly  g r a d e s  th a t  
m atter  in  th e  fu tu re  ( fo r  e x am p le ,  th e  D ep a r tm en t o f  E d u c a t io n ’s r e c en t  s ta tem en t  
( 2 0 1 3 )  th a t e v e r y  stu d en t w i l l  a c h ie v e  a  g rad e  C  o r  a b o v e  in  E n g li s h  and  
m a th em a tic s  o r  th e y  w i l l  c o n t in u e  to  s tu d y  th em  u n til  th e y  d o ) . S u b je c ts  are  
th e r e fo r e  c h o s e n  fo r  fu tu re  s tu d y  th a t w i l l  g iv e  th e  e a s ie s t  p a th  tow a rd s  a c h ie v in g  
th e  h ig h  g rad e s  n e c e s s a r y  fo r  p ro g r e s s io n  in to  h igh e r  ed u c a t io n  a nd  c areers .
S om e  o f  th e  g ir ls  d is c u s s e d  h o w  th e ir  G C SE  g rad e s  w o u ld  in f lu e n c e  th e ir  fu tu re  
su b je c t  c h o ic e . S in c e  th e  in tr od u c t io n  o f  th e  N a t io n a l C u r r icu lum  p u p i ls  h a v e  h ad  
a m o re  lim ite d  su b je c t  c h o ic e  at G C SE  w ith  m o s t  su b je c ts  o r  cu r r icu lum  a rea s  
b e in g  c om p u lso r y .  It is  a t A - le v e l  th a t th e  first m a jo r  c h o ic e  o f  su b je c t s  is  m ad e . 
S om e  p u p ils ,  in  th is  s tu d y , d is c u s s e d  th e  p o s s ib i l i t y  o f  b a s in g  th is  c h o ic e  o n  
g rad es  a c h ie v e d  at G C SE  as m u ch  a s  en jo ym en t  o f  th e  su b je c t  o r  fu tu re  ca re er  
a sp ira t io n s .
y o u  w an t  to  d o  w e l l  in  y o u r  A - le v e ls  a nd  g e t  g o o d  G C SE  r e su lts , and  
th en  m o re  lik e ly  to  g e t  b e tter  A - le v e l  r e su lts , s o  y o u  are m o r e  l ik e ly  to  
ta k e  th o s e  su b jec ts
D o r is , H in to n  S c h o o l,  Y 9 , N o  P h y s ic s , N o  S c ie n c e  g r ou p
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m o s t  p e o p le  d o  p ic k  w h a t  th e y  are g o o d  at, ‘c o s  th e r e ’s n o  p o in t  in  d o in g  
som e th in g  th a t y o u  are n o t  g o o d  at, o th e rw is e  y o u  are ju s t  g o in g  to  b e  
w a st in g  y o u r  tim e
R u th , H in to n  S c h o o l , Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g r ou p
In  la ter  d is c u s s io n s  at b o th  s c h o o ls , g ir ls  a g a in  ta lk ed  a bou t h o w  th e y  w a n te d  to  
a c h ie v e  g o o d  g rad es  in  th e ir  su b je c ts  and  ab o u t  h o w  th e y  fe lt  p r e s su r ised  to  d o  
so . Y o u n g  p e o p le  in  to d a y ’s s o c ie t y  are o f t e n  c a te g o r is e d  b y  th e  g r ad e s  th e y  
a c h ie v e  in  th e ir  q u a lif ic a t io n s . T h e y  a ls o  d e sc r ib e  th em se lv e s  a s  b e in g  at a  
c er ta in  le v e l  o r  h a v in g  a  c er ta in  n um ber  o f  G C SE  h ig h  g rad e  p a s s e s . T h e  p r im ary  
s c h o o l  c h ild r en  r e se a rch ed  b y  R e a y  and  W il ia m  ( 1 9 9 9 )  d e scr ib ed  h o w  th e y  
c la s s i f ie d  th em se lv e s  b y  th e  le v e l  o f  a tta inm en t th e y  w e r e  w o r k in g  a t ( in  th e ir  
c a se  th e  le v e l  th e y  w e r e  p r e d ic te d  to  a c h ie v e  in  u p c om in g  SA T s  (S ta nd a rd  
A p titu d e  T e s ts ) ) . T h e se  p r im ary  a g e  ch ild r en  ‘k n e w ’ th a t th e y  n e e d e d  to  a c h ie v e  
at a  c er ta in  le v e l  in  o rd er  to  b e  s e e n  a s  g o o d ,  a c a d em ic , s tu d en ts  and  in  o rd e r  to  
h a v e  g o o d  fu tu re  p ro sp e c t s  in  b o th  ed u c a t io n  and  ca reer s . I f  th e y  d id  n o t  f e e l  th a t  
t h e y  c o u ld  a c h ie v e  th e  d e s ir ed  le v e l s ,  th e y  d e s c r ib e d  th em se lv e s  a s  ‘b e in g  
h o p e le s s ’ o r  ‘b e in g  n o th in g ’.
S c h o o ls  and  g o v e rnm en ts  a ls o  a lw a y s  w an t  to  in cr ea se  a c h ie v em en t  and  th e  
p er c en ta g e  o f  p u p i ls  w h o  a c h ie v e  a c er ta in  g r ad e  in  th e ir  s c h o o l  e x am in a t io n s .  
N o t  o n ly  d o  th e  g ir ls  w an t  to  a c h ie v e  g o o d  g ra d e s  th em se lv e s  and  th en  p u r su e  
th o s e  su b jec ts  w h e r e  th e y  w i l l  b e  s u c c e s s fu l,  th e y  f e e l  th a t th e y  are p r e s su r ised  
b y  o th er s  to  a ch ie v e  g o o d  g rad e s. O f  c o u r se ,  p r e s su r e  to  s u c c e e d  c a n  b e  b o th  
p o s i t iv e  and  n e g a t iv e .
s o  m u ch  p r e s su r e  th a t y o u  g e t  a n x io u s , y o u  g e t  r e a lly  fr ig h ten ed
K a th y , B row n in g  S c h o o l,  Y 9 ,  Y e s  g roup
th e r e ’s a lw a y s  b e e n  q u ite  a  b it  o f  p re ssu re  o n  m e  to  g e t  g o o d  g rad e s
R ub y , H in to n  S c h o o l,  Y 1 0 ,  N o  g rou p
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I am  p r ed ic te d  a ll A s , b u t I c a n  te ll  y o u  th a t is  n o t  g o in g  to  h ap p en , it 
m ak e s  lik e  so  s tr e s s fu l
D o r is , H in to n  S c h o o l,  Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g roup
T h e  p re ssu r e  to  d o  w e l l  w a s  e x e r ted  b y  te a ch e r s , b y  f a m ily  an d  b y  th e  p e e r  
group .
th e  te a ch er s  p u t so  m u ch  p r e s su r e  o n  y o u
Ivy , B r ow n in g  S c h o o l,  Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g roup
sh e  (m y  s is te r )  g o t  A  stars and  th en  I fe e l l ik e  p r e s su r ed  to  tr y  and  g e t  as  
g o o d  a s  h er
E th y l, H in to n  S c h o o l  p u p il, Y 9 ,  N o  P h y s ic s , N o  S c ie n c e  g r ou p
it is  a lm o s t  l ik e  c om p e ti t iv e  a b o u t e x am  r e s u l t s  in  ou r  y ear , in  ou r
s c h o o l,  is  q u ite  c om p e ti t iv e  and  w e  r e a lly  w an t  to  d o  w e l l
A n y a , H in to n  S c h o o l,  Y 1 0 ,  N o  g rou p
B o th  s c h o o ls  h a v e  an  a b o v e  a v e ra g e  G C SE  su c c e s s  ra te  ( s e e  C hap ter  5 o n  
s c h o o ls  fo r  d e ta ils ). M y  im p re s s io n  at b o th  s c h o o ls  w a s  th a t th e y  en c o u r a g ed  th e  
p u p ils  to  a c h ie v e  th e  h ig h e s t  g ra d e s  p o s s ib le  in  a ll th e ir  G C SE  su b je c ts . B o th  
s c h o o ls  ran  r e v is io n  s e s s io n s  b e fo r e  th e  e x am in a t io n s  u s in g  a  s p e c ia l t im e ta b le .  
T he  a c h ie v em en t  o f  g o o d  g rad e s  w a s  a  w h o le  s c h o o l  e th o s  th a t fo rm ed  part o f  
th e  f ig u red  w o r ld  o f  th e  s c h o o l.
T h e  g ir ls  d e sc r ib ed  h o w  th e y  fe lt  th a t th e  n e e d  to  a c h ie v e  g o o d  g ra d e s  w a s  o f  
g rea t im p or tan c e  and  th a t th is  m e s s a g e  fo rm ed  a p art o f  th e  w h o le  s c h o o l  e th o s  a t  
b o th  s ch o o ls . In  s om e  c a s e s ,  th e  r eq u irem en t to  a c h ie v e  a  h ig h  g rad e  w a s  s e e n  a s  
m ore  im portan t th an  e n jo y in g  th e  sub jec t  and  th e  p r e ssu re  e x e r ted  b y  te a ch e r s ,  
fa m ily  and  p e e r s  to  a c h ie v e  h ig h ly  c a u s ed  a n x ie ty  ( s e e  s e c t io n  o n  s e l f  e f f i c a c y  
a b o v e  fo r  m o re  d is c u s s io n  a b o u t a n x ie ty ) . T h e  n e e d  to  a c h ie v e  g o o d  g ra d e s  a ls o  
im p a c ted  o n  fu tu re  sub je c t  c h o ic e  in  th a t g ir ls  fe lt  tha t th e y  sh o u ld  o n ly  c h o o s e  
su b je c ts  w h er e  th e y  c o u ld  e a s i ly  a c h ie v e  th e s e  g o o d  g ra d e s . T h is  n e e d  to  a c h ie v e
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g o o d  g r ad e s  o v e r  and  a b o v e  a ll o th er  c o n s id e ra t io n s  fo rm s  th e  b a s is  o f  th e  
d is c o u r se  o f  a ch ie v em en t .
In  B o e  e t a l . ’s ( 2 0 1 2 )  d is c u s s io n  a b o u t u s in g  a s p e c t s  o f  th e  E c c le s  e t  a l ( 1 9 8 3 )  
c h o ic e  m o d e l th e y  h ig h lig h t  f iv e  fa c to rs  th a t r e la ted  to  S T EM  c h o ic e s .  O n e  o f  
th e s e  is  e x p e c ta t io n  o f  s u c c e s s .  T h e y  f e e l  th a t th is  is  s im ila r  to  s e l f  e f f ic a c y  bu t  
a ls o  r e la ted  to  th e  fa c t th a t th e  p h y s ic a l s c ie n c e s  are s e e n  a s  hard . Y o u n g  p e o p le  
w an t to  b e  s u c c e s s fu l th em se lv e s  and  in  ord er  to  b e  s u c c e s s fu l w i l l  c h o o s e  
su b je c ts  th a t th e y  c a n  s e e  th a t th e y  w i l l  b e  a b le  to  a c h ie v e  at a  h ig h  le v e l  
p re d ic ted  b y  p r e v io u s  s u c c e s s .
T h e  d is c o u r se  o f  a c h ie v em en t  d if fe r s  fr om  E c c le s  e t  a l’s ( 1 9 8 3 )  e x p e c ta t io n  o f  
s u c c e s s  cr iter ia  in  tha t it g o e s  further th an  an  e x p e c ta t io n  to  a  n e e d  to  a c h ie v e  
s u c c e s s  at a ll c o s t s . T h e  d is c o u r se  o f  a c h ie v em en t  d e sc r ib e s  n o t  ju s t  a  h o p e ,  an  
e x p e c ta t io n  o r  a  b e l i e f  th a t c h o o s in g  to  s tu d y  a  c er ta in  su b je c t  w i l l  le a d  to  
s u c c e s s , b u t th a t th ere  is  a  n e e d  to  c h o o s e  th o s e  su b jec ts  w h e r e  s u c c e s s  is  
g u a ran te ed  (a s  m u ch  a s  it c a n  b e )  b a se d  o n  p r e v io u s  e x p e r ie n c e  a nd  a c h ie v em en t  
and  n o t  o n  in ter est  and  en jo ym en t .
In  h er  w o r k  o n  m a th em a tic s  (M en d ic k  ( 2 0 0 3 ) )  o n e  o f  th e  w a y s  sh e  c a te g o r is e d  
s tu d en ts  w h o  c h o s e  to  s tu d y  m a th em a tic s  p o s t  16  w a s  th o s e  w h o  fe lt  th e y  h ad  
s om e th in g  to  p ro v e  to  th em se lv e s  o r  to  o th er s . T h e  d is c o u r s e  o f  a c h ie v em en t  is  
th e  o p p o s it e  o f  th is . In  M en d ic k ’s w o rk ,  th e s e  s tu d en ts  c h o s e  m a th em a tic s  
b e c a u s e  i f  th e y  a c h ie v e d  a  g o o d  g rad e  in  a  hard  su b je c t , th is  p r o v ed , to  
th em se lv e s  sand  o th e r s , th a t th e y  w e r e  c a p a b le  o f  b e in g  s u c c e s s fu l  in  a  su b je c t  
th a t o th ers  c o n s id e r ed  to  b e  hard . In  th e  d is c o u r se  o f  a c h ie v em en t ,  n o  
d if fe r e n t ia t io n  is  m ad e  b e tw e e n  th e  su b jec ts , w h e th e r  th e y  are c o n s id e r e d  h ard  o r  
so f t . A l l  th a t m a tters  is  th a t th e  h ig h e s t  p o s s ib le  g r ad e  is  a c h ie v e d  in  a n y  su b je c t .  
T hree  o th er  s tu d en ts  in  M en d ic k ’s w o r k , w h o  d e sc r ib ed  th em se lv e s  as b e in g  
g o o d  at m a th em a tic s , c h o s e  m a th em a tic s  b e c a u s e  o f  th is . T h is  c o u ld  b e  a n  a sp e c t  
o f  c h o ic e  l in k ed  to  th e  d is c o u r s e  o f  a c h ie v em en t .  H ow e v e r ,  th e se  s tu d en ts  a ls o  
d e sc r ib e d  th em se lv e s  a s  l ik in g  m a th em a tic s . T h e  d is c o u r se  o f  a c h ie v em en t  
c en tr e s  o n  a  d e s ir e  to  b e  s u c c e s s fu l  ra ther  th an  b e in g  in te r e s ted  in  o r  l ik in g  
m a th em a tic s .
1 9 0
D is c u s s in g  th e  M u lt ip le  I n f lu e n c e s
T h e  d i s c u s s io n  o f  th e  a n a ly s is  o f  th e  in te r v iew  da ta  g iv e n  a b o v e  s h o w s  h o w  
c om p lic a te d  th e  is su e  o f  fu tu re  su b je c t  c h o ic e s  is  and  th e  m an y  fa c to r s  th a t c an  
in f lu e n c e  th o s e  c h o ic e s .  In  m an y  c a s e s  m y  a n a ly s is  su pp or ts  that w h ic h  h a s  b e e n  
p r e v io u s ly  rep o r ted . T h e  g ir ls  d e sc r ib e d  h o w  th e y  c h o s e  su b je c ts  th e y  w e r e  
in te r e s ted  in  (B o e ,  2 0 1 2 )  and  th o s e  th a t th e y  n e e d e d  fo r  fu tu re  c a reers  
(W o o ln o u g h , 1 9 94 ; P ik e  and  D un n e , 2 0 1 1  and  C le a v e s , 2 0 0 5 ) .  S tu d en ts  w e r e  
in f lu e n c e d  b y  th e ir  p a r en ts  (S a ja a stad , 2 0 1 1 ) ,  m o s t  r ep or t in g  that th e ir  p a r en ts  
w o u ld  supp ort th em  in  m ak in g  th e  c h o ic e s  th a t th e y  w e r e  h a p p y  w ith . T h o s e  g ir ls  
w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  r ep o r ted  th a t th e y  w e r e  d o in g  so  b e c a u s e  
o f  d ir ec t  supp ort fr om  p a r en ts  w h o  h ad  a  s c ie n t if ic  b a ck g rou n d  (G ilb er t  and  
C a lv e rt , 2 0 0 3 ) .  T h e se  g ir ls  w e r e  a ls o  e x p o s e d  to  a  fa m ily  f ig u red  w o r ld  w h e r e  
s c ie n t if ic  la n g u a g e  w a s  th e  n o rm  (O li tsk y , 2 0 0 6 )  so  c h o o s in g  to  s tu d y  p h y s ic s  o r  
s c ie n c e  w a s  part o f  th e ir  o v e ra ll  w o r ld  and  d id  n o t  r esu lt in  b o rd er  c r o s s in g s  
(A ik en h ea d , 1 9 9 6 ) .
T h e  in f lu e n c e  o f  p e e r s  w a s  n o t  a s  im p or tan t fo r  th e s e  g ir ls  a s  h a s  b e e n  p r e v io u s ly  
r ep or ted  (S ta k e  and  N ic k e n s , 2 0 0 5 ) .  T h e se  g ir ls  d id  n o t  fe e l, in  g en e ra l, th a t th e y  
w e re  in f lu e n c e d  b y  th e ir  fr ien d s  in  th e  su b je c t  c h o ic e s  th e y  m ad e , b u t th a t p e e r  
supp ort fo r  th o s e  c h o ic e s ,  o n c e  th e y  h ad  b e e n  m ad e , w a s  im portan t. A  sm a ll, b u t  
s ig n if ic a n t , g roup  o f  g ir ls  w h o  d id  f e e l  in f lu e n c e d  b y  th e ir  fr iend s  w e r e  a ll  fr om  
y ea r  9 .
A s  h a s  b e e n  p r e v io u s ly  r ep o r ted  (A n g e l  e t  a l.,  2 0 0 4  and  L adubb e  e t  a l., 2 0 0 0 )  th e  
te a ch e r s  w h om  s tu d en ts  c o n s id e r  to  b e  ‘g o o d ’ in c r ea se  en jo ym en t  o f  a  su b je c t  
and  th is  le ad s  to  p o s s ib le  fu tu re  c h o ic e . T h e se  are  te a ch e r s  w h o  ‘te a c h  w ith  
e n th u s ia sm ’ r e g a rd le s s  o f  th e ir  a c tu a l su b je c t  s p e c ia l ism . O n e  a sp e c t  o f  te a ch e r s  
n o t  r ep o r ted  b e fo r e , b u t th a t d id  h a v e  an  im p a c t  o n  y e a r  9  g ir ls  fr om  B r ow n in g  
S c h o o l,  w a s  th e  su b jec t s p e c ia l ism  o f  th e  te a ch e r . T h e  im p a ct  w a s  n o t  o n ly  to  d o  
w ith  th e  su b je c t  k n ow le d g e  bu t h o w  th e  te a ch e r  d e s c r ib ed  th e ir  o w n  p o o r  
r e la t io n sh ip  w ith  th e  su b jec t  o u t s id e  o f  th e ir  s p e c ia l ism , w h ic h  w a s  o ft e n  p h y s ic s .  
W hen  te a ch er s  d isp la y ed  tha t th e y  th em se lv e s  d id  n o t  e n jo y  th e  su b je c t  th e y  w e r e
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te a ch in g , th is  n e g a t iv i ty  tow a rd s  th a t sub jec t w a s  p ic k e d  up  b y  th e  g ir ls . T h e  g ir ls  
fe lt  th a t th e y  w e r e  n o t  ab le  to  d is c u s s  in  d ep th  to p ic s  o r  a sk  fo r  h e lp  fr om  th e  
te a ch e r  d u e  to  a  p e r c e iv e d  la c k  o f  k n ow le d g e , and  th a t th e y  a ls o  w e r e  n o t  
in sp ir ed  to  e n jo y  th e  su b je c t  b e c a u s e  o f  th e  te a c h e r ’s la ck  o f  e n jo ym en t .  
H ow e v e r , a s  o n e  g ir l d e sc r ib e d , i f  th e  te a ch e r  tau gh t w ith  en th u s ia sm  and  d id  n o t  
rep ort that th e y  w e r e  te a c h in g  o u t  o f  th e ir  s p e c ia l ism , th ere  w a s  n o t  an  is su e .
T h e  s te r e o ty p ic a l im a g e  th a t p h y s ic s  and  p h y s ic is t s  are d om in a ted  b y  W h ite ,  
m id d le  c la s s  m a le s  is  a  v ie w  th a t is  h e ld  b y  m an y  in  s o c ie t y  (R y an , 2 0 1 1 ) .  T h e  
v ie w  g iv e n  b y  M a rg e ry  th a t o n ly  P o l is h  w om e n  c a n  w o rk  in  p h y s ic s  s h o w s  th a t  
a lth o u gh  w om e n  h a v e  w o rk ed  in  p h y s ic s  b y  o n ly  u s in g  M ar ie  C ur ie  a s  a n  
e x am p le  g iv e s  a  n a rrow  im a g e  o f  th e  w om en  w h o  h a v e  d o n e  s o .  W h en  
q u e s t io n ed  ab o u t  th is  s te r e o ty p ic a l v ie w , th e  g ir ls  r ep o r ted  th a t th e y  w e r e  aw a re  
o f  th is  b u t th a t th e y  fe lt  th a t ch a n g e s  in  s o c ie t y ’s v ie w  o f  w h a t  g ir ls  c o u ld  and  
c o u ld  n o t  d o  fo r  c a reers  and  su b je c ts  tha t t h e y  c o u ld  s tu d y  w er e  ch a n g in g , a lb e it  
s lo w ly .  H ow e v e r , w h e n  th e y  ta lk ed  a b o u t th is  in  m o r e  d ep th , m an y  o th er  v o ic e s  
w e re  p r e sen t -  th a t p h y s ic s  is  s t i l l  c o n s id e r e d  to  b e  a  su b je c t  fo r  b o y s  (F ran c is , 
2 0 0 0 ) ,  th a t g ir ls  w h o  s tu d y  p h y s ic s  are le s s  fem in in e  (B r ea k w e ll e t  a l.,  2 0 0 3  and  
C le a v e s , 2 0 0 5 ) ,  and  th a t b o y s  th em se lv e s  c o n s id e r  th a t th e y  are b e tte r  at p h y s ic s  
th an  g ir ls  fr om  a n  e a r ly  a g e  (A r ch er  e t  a l., 2 0 1 3 ) .  T h e se  c o n f li c t in g  v o ic e s  w e r e  
a ll h e ard  a s  part o f  th e  id e n t ity  w o r k  b e in g  ca rr ied  o u t  b y  th e  g ir ls  in  th e  
in te r v iew s .
O n e  o f  th e  r e a so n s  g iv e n  th a t m an y  s tu d en ts , b o y s  a s  w e l l  a s  g ir ls , d o  n o t  c h o o s e  
to  s tu d y  p h y s ic s  p o s t - 16  is  th a t it is  c o n s id e r e d  to  b e  a  h ard  su b je c t  (B e n n e tt  and  
H oga r th , 2 0 0 9  and  P ik e  a nd  D u n n e , 2 0 1 1 ) .  M y  a n a ly s is  fo u n d  th a t a  tu rth er  is su e  
l in k ed  to  th is  w a s  w h a t  I d e sc r ib e  a s  th e  d is c o u r se  o f  a c h ie v em en t . T h e  d is c o u r se  
o f  a c h ie v em en t  d e sc r ib e s  th e  d e s ir e  to  a c h ie v e  h ig h  g ra d e s  in  G C SE  su b je c t s ,  
th a t g ra d e s  are th e  o n ly  th in g  th a t m a tter  and  th a t su b jec ts  s h o u ld  b e  p u r su ed  
b e c a u s e  th e y  w i l l  r e su lt  in  a c h ie v em en t  o f  th e  h ig h e s t  g ra d e s  n o t  b e c a u s e  o f  
in ter est . T ha t p h y s ic s  is  c o n s id e r e d  to  b e  a  d if f ic u lt  su b je c t  in  w h ic h  to  a c h ie v e  
th e  h ig h  g ra d e s  n e e d e d  to  b e  s u c c e s s fu l  in  fu tu re  li f e  w a s  a  r e a s o n  fo r  n o t  
c h o o s in g  it.
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I h a v e  p r o p o s e d  tha t s e l f  e f f ic a c y  is  o n e  c om p o n en t  fa c to r  o f  id en t ity . L e v e ls  o f  
s e l f  e f f ic a c y  c a n  f lu c tu a te  d e p en d in g  o n  fou r  c au sa l fa c to r s  (B andura , 1 9 8 2 ) .  
W h en  d is c u s s in g  h o w  th e y  fe lt  a b o u t p h y s ic s  th e  g ir ls  r ep or ted  that th e y  fe lt  
b e tter  (h ad  a h igh er  s e l f  e f f ic a c y )  w h e n  th e y  h a d  a c h ie v e d  g o o d  te s t  s c o r e s  and  
w h en  th e y  r e c e iv e d  p o s i t iv e  fe e d b a c k  fr om  th e ir  te a ch e r s  and  that th e ir  s e l f  
e f f ic a c y  w a s  lo w e r e d  b y  p o o r  fe e d b a ck  and  w h e n  th e y  w e r e  a n x io u s . T h is  w a s  a s  
p r e v io u s ly  rep o rted  (S ch u in k  and  M e e c e ,  2 0 0 5 ) .  H ow ev e r , s u c c e s s  b y  
c om p a r is o n  to  s im ila r  o th er s , in  th e  c om p e ti t iv e  a tm o sph e re  o f  th e  p h y s ic s  
c la s s r o om  b e in g  e x p e r ie n c e d  b y  th e  g ir ls , w a s  n o t  som e th in g  th a t in c r ea sed  s e l f  
e f f ic a c y  a s  p r o p o s e d  b y  B andu ra ; in  fa c t  m o s t  g ir ls  r ep or ted  th a t th e ir  s e l f  
e f f ic a c y  w a s  d e c r e a s ed  w h e n  th e y  c om p a red  th em se lv e s  to  th e  s im ila r  o th er s  in  
th e ir  c la s s e s .
A t  th e  start o f  th is  r e sea rch , I p r o p o s e d  to  in v e s t ig a te  h o w  p h y s ic s  id e n t ity  and  
p h y s ic s  s e l f  e f f ic a c y  im p ac t  o n  fu tu re  su b je c t  c h o ic e s .  T h e  litera tu re  in ter ro ga ted  
in  ch ap ter s  tw o  and  th ree  d e sc r ib e d  a  range  o f  fa c to r s  th a t h av e  b e e n  fo u n d  to  
in f lu e n c e  c h o ic e  and  id e n t ity  w o rk . T h e se  in f lu e n c e s  (p aren ts  and  fam ily , p e e r s ,  
te a ch e rs  and  te a ch in g , and  th e  im a g e  o f  p h y s ic s )  a lo n g  w ith  s e l f  e f f ic a c y  (a  
com p o n en t  part o f  id en t ity )  and  a  d is c o u r se  o f  a c h ie v em en t  h a v e  a ll  b e e n  u s e d  a s  
th em e s  w ith  w h ic h  to  a n a ly se  th e  d a ta  g a th e red  du r in g  sm a ll g r oup  in te r v iew s  
w ith  g ir ls  in  y e a r s  9  and  10  w h o  w e r e  b o th  th in k in g  o f  c h o o s in g  p h y s ic s  p o s t - 16  
and  th o s e  w h o  w er e  n o t . M u ch  o f  th e  a n a ly s is  h a s  su p p or ted  p r e v io u s  f in d in g s  
bu t n ew  fa c to r s  h a v e  a ls o  b e e n  id en t if ie d , n am e ly  th e  d is c o u r se  o f  a c h ie v em en t  
and  th e  im p o rta n c e  o f  te a ch e r  su b je c t  s p e c ia lism . It w a s  a ls o  fo u n d  th a t e x p e c t e d  
d if fe r e n c e s  b e tw e e n  p o s s ib le  c h o o s e r s  and  n o n -c h o o s e r s ,  a s  p r ed ic ted  fr om  th e  
qu e st io n n a ir e  da ta  p r e se n ted  in  ch a p ter  5 , w e r e  n o t  so  o b v io u s  w h e n  d is c u s s io n  
to o k  p la c e . G e tt in g  a  c om p le te  p ic tu r e  o f  h o w  p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  
e f f ic a c y  c on tr ib u te  to  c h o ic e  d e c is io n s  w a s  a ls o  n o t  c le a r  w h e n  u s in g  th e  g r ou p  
d is c u s s io n  data . T h e  im p o rta n c e  o f  th e s e  w a s  s ta r tin g  to  em erg e . M o v in g  tow a rd s  
a  fo c u s  o n  th e  n arra tiv e s  o f  in d iv id u a l g ir ls  w o u ld , h o p e fu lly ,  g iv e  a  c lea r er  
p ic tu re  o f  h o w  id e n t ity  and  s e l f  e f f i c a c y  d o  im p ac t  o n  c h o ic e . T h e se  in d iv id u a l  
narra tiv e s  are p r e se n ted  in  th e  n ex t  C hap ter .
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C hap ter  7  N a r ra tiv e s  o f  Id en t if ic a t io n  w ith  
P hy s ic s
I n tr o d u c t io n
In  th e  p r ev io u s  C hap ter , th e  th em a tic  a n a ly s is  d e s c r ib e d  h o w  d if fe ren t fa c to r s  
c o u ld  in f lu e n c e  a  g ir l ’s d e c is io n  to  c h o o s e  o r  n o t  to  c h o o s e  to  s tu d y  p h y s ic s  p o s t-  
16 . H ow e v e r , w h a t  t h e y  d id  n o t  d o  is  o f f e r  a  p ic tu re  o f  th e  c om p le x it y  o f  h o w  
e a c h  o f  th e s e  fa c to rs  c o u ld  in f lu e n c e  a n y  o n e  g ir l; h o w  th e s e  in f lu e n c e s  w o r k e d  
to g e th e r , o r  in  o p p o s it io n  to  e a ch  o th er , to  r e su lt  in  h o w  an  in d iv id u a l m ad e  th e ir  
p h y s ic s  c h o ic e s .
In  th is  C hap ter  I lo o k  at th e  n arra tiv e s  o f  fou r  g ir ls  fr om  H in to n  S c h o o l.  T h e y  
a l lo w  a  m o r e  in  d ep th  in v e s t ig a t io n  o f  h o w  g ir ls ’ id e n t if ic a t io n  w ith  p h y s ic s  
d e v e lo p s  and  c h a n g e s  o v e r  t im e . I u s e  id e n t if ic a t io n  to  d e sc r ib e  e v e r y  
r e la t io n sh ip  w ith  p h y s ic s  w h e th e r  it is  a  p o s i t iv e  id e n t if ic a t io n  o r  a  n e g a t iv e  
id e n t if ic a t io n  som e tim e s  te rm ed  a  d is - id en t if c a t io n . T h e se  n a rra tiv e s  are  o f  
c o u r se  n o t  g e n e ra lisa b le . T h e y  are c o n s tru c t io n s  a b o u t s p e c i f ic  g ir ls  w h o  are  
le a rn in g  a b o u t  th em se lv e s  and  d e v e lo p in g  th e ir  id en t it ie s  and  th e ir  id e n t if ic a t io n  
w ith  p h y s ic s  d u r in g  th e ir  s e c o n d a r y  s c h o o l  y ea rs . H ow e v e r , I b e l ie v e  th a t th e s e  
narra tiv e s  w i l l  b e  fam ilia r  to  u s , at le a st  th o s e  o f  u s  w h o s e  o w n  e x p e r ie n c e  o f  
e d u c a t io n  is  in  th e  U K . W e  w i l l  r e c o g n is e  in  th e  n a rra tiv e s  g ir ls  w h om  w e  k n o w  
or, i f  w e  h a v e  b e e n  te a ch er s , w h om  w e  m a y  h a v e  tau gh t; an d  w e  m a y  e v e n  
r e c o g n is e  o u r s e lv e s , o r  a sp e c t s  o f  o u r s e lv e s , in  th e ir  narra tiv e s  to o .
E a ch  narra tive  lo o k s  at o n e  p ar ticu lar  g ir l ’s jo u r n e y  tow a r d s  m ak in g  a  c h o ic e  a s  
to  w h e th e r  to  s tu d y  o r  n o t  to  s tu d y  p h y s ic s  p o s t - 16 . T h e y  lo o k  at h o w  th e  
in f lu e n c in g  fa c to rs  d is c u s se d  th em a tic a lly  in  th e  la s t c h ap ter  c om e  to g e th e r  in  
th a t in d iv id u a l’s id e n t i f ic a t io n  w ith  p h y s ic s  a n d  h o w  th e y  im p a c t  o n  th e  c h o ic e s  
m ad e . B e fo r e  p r e sen t in g  th e  n arra tiv e s  I b u ild  o n  th e  d is c u s s io n  in  C h ap ter  4  to
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d e sc r ib e  in  m or e  d e ta il th e  in te r v iew  p r o c e s s  and  a n a ly s is  that r e su lted  in  th e  
narra tiv e s .
I n t e r v ie w  p r o c e s s e s  a n d  a n a ly s is
It w a s  w h ils t  I w a s  c a rry in g  o u t  th e  s e c o n d  round  o f  g r ou p  in te r v iew s  th a t I 
s ta r ted  to  n o t ic e  th a t s om e  o f  th e  g ir ls  in v o lv e d  h ad  in d iv id u a l n a rra tiv e s  that  
s e em e d  to  v iv id ly  i l lu s tr a te  h o w  g ir ls  d e v e lo p  an  id e n t if ic a t io n  w ith  p h y s ic s  and  
h o w  th e y  in terac t w ith  th e  f ig u r ed  w o r ld  o f  s c ie n c e  in  g e n e ra l a n d  p h y s ic s  in  
particu lar . A fte r  c om p le t in g  th e  th ird  r ound  o f  g roup  in te r v iew s , I u s e d  N V IV O  
to  c o lla te  a ll th e  q u o te s  m ad e  b y  in d iv id u a l g ir ls  fr om  e a c h  o f  th e  th re e  g r oup  
in te r v iew s . U s in g  th e s e  c o lla t io n s  and  a  s im p le  sp rea d sh e e t  ( s e e  C h ap ter  4 ) ,  I 
id e n t if ie d  f iv e  g ir ls  w h o s e  n a rra tiv e s  a p p ea red  to  m e  to  d e sc r ib e  k e y  d if fe r en t  
w a y s  tha t id en t if ic a t io n s  w ith  p h y s ic s  d e v e lo p  and  ch a n g e  o v e r  t im e .
T h e y  w e r e  a ll g ir ls  fr om  H in to n  S c h o o l.  T h is  o u tc om e  w a s  u n ex p e c te d . W h e n  I 
had  c o lla te d  th e  in fo rm a tio n  fr om  e a ch  o f  th e  th ree  r ound s  o f  g r ou p  in te r v iew s  
fo r  e a ch  in d iv id u a l g ir l o n to  th e  sp read sh e e t  d e sc r ib ed  in  C h ap ter  4 , 1 h id  th e  
c o lum n s  s h o w in g  n am e , s c h o o l  and  y ea r  g r ou p  b e fo r e  I m ad e  m y  se le c t io n .  
W hen  I d is c o v e r e d  tha t a ll th e  g ir ls  c am e  fr om  th e  sam e  s c h o o l ,  I q u e s t io n ed  th is  
o u tc om e . T h is  w a s  n o t  a  c o n s c io u s  c h o ic e  o n  m y  part, b u t d id  m y  s u b c o n s c io u s  
c om e  in to  p la y ?  I d id  n o t  c h o o s e  g ir ls  fr om  H in to n  S c h o o l  b e c a u s e  it w a s  n earer  
to  m y  h om e  (I e n jo y e d  m y  tr ip s  to  an o th er  part o f  th e  c o u n tr y  w h e n  I v is i t e d  th e  
o th er  s c h o o l) ,  n o r  b e c a u s e  th e s e  g ir ls  w e r e  e a s y  to  a c c e s s  ( in  fa c t it t o o k  o v e r  a  
term  o n c e  th e  c h o ic e  h ad  b e e n  m ad e  b e fo r e  I w a s  a b le  to  in te r v iew  th e  g ir ls  
a g a in ) . B y  th e  t im e  I m ad e  th is  c h o ic e ,  I w a s  im m er s ed  in  m y  da ta  and  k n ew  th e  
in d iv id u a l g ir ls  w e l l  and  so , th er e fo re , I m a y  h a v e  m ad e  a n  u n c o n s c io u s  c h o ic e .  
H ow e v e r ,  i f  th is  w a s  an  u n c o n s c io u s  c h o ic e  it w a s  n o t  fo r  a n y  o b v io u s  r ea son , 
fo r  e x am p le , I d id  n o t  fe e l th a t I c h o s e  th e se  g ir ls  b e c a u s e  I fe lt  th a t I c o u ld  ta lk  
to  th em  e a s i ly  (I  w o u ld  s a y  th a t th ere  w e r e  o th er  g ir ls  at b o th  s c h o o ls  w i th  w h om  
I h ad  b u ilt  up  a  b e tter  rapport). T h e  fa c t th a t a ll th e s e  g ir ls  c am e  fr om  th e  sam e  
s c h o o l  c o u ld  b e  ju s t  th a t th e se  g ir ls  w e r e  a b le  to  a r ticu la te  a b ou t th e ir
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r e la t io n sh ip  w ith  p h y s ic s  m o r e  th a n  o th er  g ir ls  e ith e r  fr om  th e  sam e  s c h o o l  o r  
fr om  a d if fe r en t  s ch o o l. T h e  s c h o o l  th e y  a tten d ed  c o u ld  b e  an  in f lu e n c in g  fa c to r  
to  th em  h a v in g  m o re  to  s a y  bu t th is  w o u ld  n e e d  to  b e  in v e s t ig a te d  fu rther  in  
ord er  to  d raw  th is  c o n c lu s io n . A l l  I c a n  s a y  is  th a t th is  w a s  n o t  an  in ten t io n a l  
c h o ic e .
I a p p ro ach ed  fo u r  o f  th e  id e n t if ie d  g ir ls  b y  le tte r  and  a sk ed  th em  to  ta k e  part in  
in d iv id u a l o n e  to  o n e  in t e r v iew s . T h e y  a ll a g r e ed  to  b e  in te r v iew ed , b u t o n ly  
th ree  o f  th em  a tten d ed  th e  in t e r v iew s  o n  th e  d e s ig n a te d  day . F o r  th e  f i f th  g ir l, I 
fe lt  th a t ta lk in g  to  h er  a g a in  m ig h t  b e  to o  p a in fu l a nd  so  e th ic a lly  I d id  n o t  f e e l  
th a t th is  w o u ld  b e  o f  b en e f it ;  I a lr ea d y  h ad  e n o u g h  d e ta il  to  w r ite  h er  n arra tiv e .
T h ree  o f  th e  n arra tiv e s  t e ll  o f  g ir ls  w h o  at s om e  t im e  du r in g  th e ir  jo u rn ey s  
tow a rd s  A - le v e l  c h o ic e s  th o u gh t  th a t th e y  w o u ld  c h o o s e  p h y s ic s . A t  th e  t im e  o f  
th e ir  in d iv id u a l in te r v iew s ,  I a lread y  k n ew  tha t th e y  w e r e  n o t  g o in g  to  c h o o s e  
p h y s ic s , e v e n  th o u g h  th e y  w e r e  a ll  c a p a b le  o f  d o in g  so  and  h ad  th o u gh t  a b ou t it 
at som e  p o in t . In  fa c t n o n e  o f  th em  d id  and  th e ir  n arra tiv e s  lo o k  at w h y . T h e  
fou rth  g ir l in d ic a ted  o n  h er  q u es t io n n a ir e  th a t sh e  w a s  n o t  th in k in g  o f  c h o o s in g  
p h y s ic s  bu t w a s  th in k in g  o f  c h o o s in g  o th er  s c ie n c e s .  A t  th e  t im e  o f  h er  
in d iv id u a l in te r v iew , sh e  h ad  s t i l l  n o t  m ad e  h e r  f in a l A - le v e l  c h o ic e s .
T h e se  fo u r  n a rra tiv e s  are d e sc r ib ed  and  d is c u s s e d  b e lo w . I start w ith  R o s e ,  w h o  
b y  th e  t im e  sh e  m ad e  h er  f in a l A - le v e l  c h o ic e s  w a s  f o c u s e d  o n  th e  su b je c ts  sh e  
w o u ld  n e e d  to  p ro g r e s s  to  h er  c h o s e n  c areer . T h e se  d id  n o t  in c lu d e  p h y s ic s ,  e v e n  
th o u gh t  sh e  w a s  a  v e r y  c a p a b le  p h y s ic s  s tu d en t. T h e  n e x t  n arra tive  te ll s  o f  
In d ia n a ’s r e la t io n sh ip  w ith  p h y s ic s  and  h o w  o n e  in c id en t  g r e a t ly  im p a c ted  o n  h er  
id e n t if ic a t io n  w ith  p h y s ic s .  C h a r lo tte ’s s to r y  d e sc r ib e s  a  g ir l  w h o ,  in  s om e  w a y s ,  
‘t ic k s  a ll  th e  b o x e s ’ a bo u t w h a t  a  g o o d  p h y s ic s  s tu d en ts  sh o u ld  b e  bu t sh e  s t il l  
d id  n o t  c h o o s e  to  s tu d y  A - le v e l  p h y s ic s  b e c a u s e  sh e  e n jo y e d  o th er  su b je c ts  m o r e . 
T h e  f in a l n arra tiv e  is  th a t o f  S c o u t . I ’m  s t il l  n o t  su re  h o w  to  fu lly  d e sc r ib e  
S c o u t ’s  r e la t ion sh ip  w ith  p h y s ic s  (o r  s c ie n c e ) .  H e r ’s is  th e  m o s t  c om p le x  s to r y .
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R o s e
R o s e  w a s  a  y e a r  10  p u p il a t H in to n  S c h o o l  w h e n  I fir s t  m e t  her. O n  h er  
qu e st io n n a ir e  sh e  in d ic a ted  th a t sh e  w a s  th in k in g  o f  ta k in g  A - le v e l  p h y s ic s  a lo n g  
w ith  h is to r y , F ren ch  and  c h em is tr y  so  I s e le c te d  h e r  a s  part o f  th e  Y e s  m ix e d  
g ro up 31. O n  h e r  q u e st io n n a ir e  h er  r e a so n s  fo r  th in k in g  a b o u t  c h o o s in g  p h y s ic s  
w e re  th a t sh e  w a s  in te r e s ted  in  a  c a re er  in  s c ie n c e  bu t h ad  a t th a t t im e  n o t  
d e c id e d  w h a t  sh e  w an te d  to  s tud y , b u t s in c e  p h y s ic s  and  c h em is tr y  w e r e  h e r  b e s t  
s c ie n c e s  sh e  w a s  c o n s id e r in g  th em  b o th . H er  r ea son s  fo r  c h o o s in g  h is to r y  w e r e  
th a t sh e  e n jo y e d  it and  th a t it w o u ld  b e  a  b reak  fr om  th e  w o rk  o f  h er  o th er  A -  
le v e l s  and  fo r  F r en ch  th a t sh e  w a n te d  to  l iv e  in  F ran ce  in  th e  fu ture .
W h e n  a sk ed  to  s e le c t  w o r d s  th a t d e sc r ib ed  h o w  sh e  fe l t  a b o u t  p h y s ic s  R o s e  c h o s e  
‘e n jo y ’, ‘l ik e ’ and  ‘in t e r e s t in g ’ . S h e  fe lt  th a t sh e  w a s  a b ou t th e  sam e  a b il it y  as  
m o s t  p e o p le  fo r  p h y s ic s  b u t th a t sh e  e n jo y e d  it m o r e  th an  h er  fr iend s . S h e  
th o u gh t  th a t sh e  m ig h t  b e  a  p h y s ic s  so r t o f  p e r so n  b e c a u s e  ‘I e n jo y  p h y s ic s  and  
am  n o t  to o  b ad  at i t ’ .
R o s e  d e sc r ib ed  h e r s e l f  a s  b e in g  W h ite  and  b o th  h e r  p a ren ts  a s  b e in g  p r o fe s s io n a l.  
D u r in g  th e  in te r v iew s  sh e  sa id  tha t h er  ‘m um ’ w a s  a  v e t  and  th a t sh e  h a d  ta k en  
a ll s c ie n c e s  fo r  A - le v e l  a nd  tha t h er  ‘d a d ’ n o w  w o rk ed  in  en v ir o nm en ta l  
en g in e e r in g  w o rk in g  e s p e c ia l ly  w ith  f lo o d  d e fe n c e s . S h e  ta lk ed  a b o u t  h o w  sh e  
had  l iv e d  in  th e  c o u n tr y s id e  w h e n  sh e  w a s  y o u n g e r  and  sp en t  a  lo t  o f  t im e  
p la y in g  w ith  h er  th ree  b ro th ers  and  th e ir  fr ien d s . W h e n  I a sk ed  th e  g ir ls  to  
d e s c r ib e  th em se lv e s  in  th e  th ird  g r ou p  in te r v iew s  R o s e  d e sc r ib e d  h e r s e l f  a s  
en e rg e t ic , g e n e ra lly  b u b b ly  and  a s  c a r in g  a  lo t  ab ou t th in g s  and  p e o p le . S h e  fe lt  
th a t in  s c h o o l  sh e  w an te d  to  p le a s e  a ll  h er  te a ch e rs  and  w o rk ed  r e a lly  hard  in  
order  to  d o  th is
A t  th e  start o f  th e  g roup  in t e r v iew s  R o s e  w a s  ju s t  c om p le t in g  y e a r  10 . B y  th e  
t im e  I in te r v iew ed  h er  in d iv id u a l ly  sh e  h ad  ju s t  c om p le te d  th e  fir s t  te rm  o f  h e r
31 Y es  m ix e d  g ro u p  -  g ir ls  w h o  are  th in k in g  o f  c h o o s in g  p h y s ic s  a s  part o f  a  m ix e d  A - l e v e l  
p ro g r am m e
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A S  y ea r  (y e a r  1 2 ). O v e r  th e  f iv e  term s  th a t I g o t  to  k n o w  R o s e ,  sh e  m a tu red  in to  
a  v e r y  c o n f id en t  y o u n g  w om an . S h e  a lw a y s  c am e  to  th e  in te r v iew s  w i l l in g  to  
p ar t ic ip a te  fu lly  and  sp o k e  in  a  c lea r , a r ticu la te  m anner . S h e  o f t en  w o r e  la rge  
f lo w e r  c lip s  in  h er  lo n g ish  b lo n d  hair. A t  th e  f in a l in te r v iew , w h e r e  a s  a  s ix th  
fo rm er  sh e  d id  n o t  h a v e  to  w ea r  s c h o o l  u n ifo rm , sh e  w o r e  u p -to -d a te , s ty lis h  and  
fem in in e  c lo th e s . T h is  c o u ld  b e  in terp r e ted  a s  R o s e  p e r fo rm in g  p op u la r  
h e te r o fem in in ity  to  b a la n c e  o u t  h e r  s c ie n t is t  a sp ira tion s  a s  A r ch er  e t  a l. ( 2 0 1 2 )  
s a w  in  th e ir  1 1 -1 2  y e a r  o ld  g ir ls . T h is  is  a  p e r fo rm an ce  to  b e c om e  a c c e p ted  b y  
h er  p e e r s  w h o  m a y  h a v e  lit t le  o r  n o  in te re st  in  s c ie n c e  a nd  s e e  g ir ls  w h o  d o  h a v e  
an  in ter est  in  s c ie n c e  a s  b e in g  le s s  fem in in e  th an  th em  (B r ea k w e ll e t  a l.,  2 0 0 3 ) .  
P er fo rm in g , o r  e v e n  o v e r  p e r fo rm in g , h ig h ly  f em in in e  tra its , su ch  a s  th e  
fa sh io n a b le  c lo th s  a nd  ha ir  o rn am en ts , c a n  h e lp  to  b a la n c e  o u t  th e  p e r c e iv e d  d rop  
in  fem in in it y  d u e  to  h er  in te r e st  in  s c ie n c e .
R o s e ’s in it ia l fo c u s  o n  c h o o s in g  A - le v e l  su b je c ts  w a s  to  m ee t  h er  a sp ir a tio n  to  
h a v e  a  fu tu re  ca reer  in  s c ie n c e .  In  th e  fir st g roup  in te r v iew  sh e  w a s  fa ir ly  v a g u e  
a b ou t w h a t  s c ie n c e  ca reer  sh e  w a n te d , a lth o u gh  sh e  d id  k n ow  that sh e  w a n te d  a  
care er  in  s c ie n c e  w h a te v e r  th e  r o le  w a s .
m a yb e  c h em is tr y  c o s  I q u ite  l ik e  s c ie n c e  and  I fe e l l ik e  I w an t  to  d o  a  
s c ie n c e  at le a st  at s ix th  fo rm  and  c h em is tr y  o r  p h y s ic s , th e y  are  m y  b e s t
tw o  s c ie n c e s ................ I w o u ld  q u ite  l ik e  to  b e  a  s c ien t is t . I ’m  n o t  r e a lly
sure; I c h a n g e  a ll  th e  t im e  w h a t  I w an t  to  d o  bu t at th e  m om en t  I w a n t  to  
b e  a  I w o u ld  q u ite  l ik e  to  d o  som e  fo rm  o f  s c ie n c e
G roup  in te r v ie w  o n e
B y  th e  t im e  o f  h er  in d iv id u a l in t e r v iew , R o s e  h a d  c h o s e n  h e r  A - le v e ls  a rou nd  th e
fa c t th a t sh e  w an ted  to  g o  o n  and  s tu d y  m ed ic in e .  F o r  h er  A - le v e ls  sh e  h ad
c h o s e n  m a th em a tic s , c h em is tr y , b io lo g y  and  F ren ch . R o s e  w a s  v e r y  s u c c e s s fu l  in
$
h er  G C SE s  g a in in g  8 A  and  2  A s .  S h e  fe lt  th a t th e  m a in  in f lu e n c e  o n  h er  su b je c t  
c h o ic e s  w a s  h er  fu ture  career.
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to  d o  w ith  w h a t  I w an t  to  g o  o n  and  d o  in  th e  fu tu re  b e c a u s e  I h ad  to  d o  
th re e  s c ie n c e s  o f  s om e  d e sc r ip t io n
In d iv id u a l in te r v iew
R o s e  e x p la in ed  that o n e  o f  h er  r e a so n s  fo r  c h o o s in g  su b je c ts  fo r  a  c er ta in  ca reer  
w a s  to  d o  w ith  fu tu re  s ecu r ity .
I th in k  so  b e c a u s e  w e  h a v e  a  lo t  o f  p r e s su r e  p u t o n  u s  and  q u ite  a  lo t  o f  
p e o p le  w o r ry  u s  a b o u t w h a t  y o u  are g o in g  to  d o  in  th e  fu tu re , and  I th ink  
it is , i t ’s ju s t  s om e th in g  th a t is  a lw a y s  n ig g l in g , y o u  w an t , y o u  d o n ’t w an t  
to  s tu d y  a  c o u r se  w h e n  y o u  d o n ’t k n o w  w h a t  is  g o in g  to  h ap p en  
a fterw ard s
In d iv id u a l in te r v iew
T h is  fo c u s  o n  ca reers  w a s  o n e  o f  th e  r e a so n s  th a t R o s e  fe lt  p e o p le ,  and  g ir ls  in  
particu lar , d id  n o t  c h o o s e  to  c o n t in u e  to  s tu d y  p h y s ic s .
I th ink  o n e  o f  th e  m a in  r e a so n s  th a t p e o p le  a r en ’t c h o o s in g  p h y s ic s , I 
th ink  a  lo t  o f  p e o p le  w h o  h a v e  g o t  c a re er  fo c u s e s  it is  th e  o b v io u s  ca re er s , 
fo r  e x am p le  m e d ic in e  o r  la w  o r  b u s in e s s , th a t s e em s  to  b e  th e  p e o p le  w h o  
I k n ow  h a v e  g o t  c lea r  fo c u s e s  o n  w h a t  t h e y  w an t  to  d o , th e y  a l l  s e em  
th o s e  k in d  o f  fo c u s e s , w h e r ea s  p e o p le  w h o  d o n ’t h a v e  fo c u s e s  th e y  d o n ’t, 
th ey , y e a h  th e y  c o u ld  b e  m or e  in te r e s ted  in  ju s t  lo o k in g  at s c ie n c e  
g en e ra lly , b u t I th ink  th a t i f  y o u  k n ew  fr om  p h y s ic s  th a t th ere  w e r e  
c er ta in  jo b s  th a t y o u  c o u ld  g e t  I th ink  th a t is  th e  w o r ry  th a t p e o p le  d o n ’t 
r ea lly  w a n t  to  s tu d y  p h y s ic s  and  g o  o n  to  s tu d y  p h y s ic s  ‘c o s  th e y  d o n ’t  
k n ow  tha t th ere  is  d e f in it e ly  a j o b  fo r  th em  o u t  th ere , w h a t  k in d  o f  j o b s  
th e y  m ig h t  g e t  w ith  a  p h y s ic s  d e g r e e , b u t i f  th e y  k n ew  w h a t  k in d  o f  j o b s  
th e y  c o u ld  g e t ,  lo o k  at th e  em p lo y a b il it y  o f  p e o p le  w h o  h a v e  s tu d ied  
p h y s ic s , I th in k  th a t w o u ld  d e f in i t e ly  in c r ea s e  th e  am ou n t  o f  p e o p le  w h o  
w an t to  d o  it b e c a u se  a  lo t  o f  p e o p le  w a n t  to  d o  m ed ic in e ,  law  and  th in g s  
‘c o s  th e y  k n o w  i f  th e y  d o  g e t  o n to  th o s e  c o u r se s  th en  a fterw ard s  th e y  
h a v e  fa ir ly  g u a ra n te ed  jo b s ,  p a r t icu la r ly  m ed ic in e
In d iv id u a l in t e r v ie w
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R o s e ’s A - le v e l  c h o ic e s  w e r e  c lo s e ly  l in k ed  to  h er  fu tu re  c a reer  a sp ira tion s . T h is  
w a s  a ls o  d em on str a ted  b y  s tu d en ts  in  P ik e  and  D u n n e ’s ( 2 0 1 1 )  s tu d y  w h o  m ad e  
it c le a r  th a t th e ir  fu tu re  sub je c t  c h o ic e s  w e r e  lin k e d  to  ca reers . T h is  w a s  a ls o  an  
a sp e c t  o f  B o e  e t  a l . ’ s ( 2 0 1 1 )  w o rk  w h er e  th e y  lin k ed  c h o ic e s  w ith  th e  u t il it y  
v a lu e  o f  a  su b jec t.
A t  th e  start o f  th e  in te r v iew  p r o c e s s  R o s e  h ad  n o t  d e c id e d  o n  a c areer , ju s t  
s om e th in g  in  s c ie n c e , so  w a s  c o n s id e r in g  c h em is tr y  and  p h y s ic s , h er  tw o  b e s t  
s c ie n c e  su b je c ts , a lo n g s id e  F ren ch  and  h is to r y . B y  th e  t im e  o f  h er  f in a l in te r v iew ,  
R o s e  h ad  d e c id e d  th a t sh e  w an ted  to  s tu d y  m ed ic in e . T o  d o  th is  sh e  n e e d e d  to  
ta k e  th ree  s c ie n c e  su b je c ts  a n d  h ad  c h o s e n  ch em is try , b io lo g y  and  m a th em a tic s  
bu t n o t  p h y s ic s . S h e  e x p la in ed  th a t sh e  fo u n d  c h em is tr y  and  b io lo g y  e a s ie r  th an  
p h y s ic s  b e c a u s e  sh e  fe lt  th e y  c am e  m o re  n a tu ra lly  to  her. T a lk in g  to  h e r  it 
a pp ea red  tha t sh e  fe lt  tha t sh e  w o u ld  b e  a b le  to  g a in  to p  g r ad e s  fo r  th e se  su b je c ts  
at A - le v e l  and  s o  b e  s u c c e s s fu l  in  g a in in g  a  p la c e  to  s tu d y  m ed ic in e ;  th e  
in f lu e n c e s  o f  th e  d is c o u r s e  o f  a c h ie v em en t  o n  th e  su b je c ts  sh e  c h o s e  to  s tu d y  
p o s t - 16 . (U n iv e r s it ie s  th a t o f f e r  m e d ic in e  e x p e c t  en tran ts  to  h a v e  g a in e d  A* o r  A  
g ra d e s  fo r  th e ir  A - le v e ls ) .  R o s e  g a in e d  A* g ra d e s  a t G C SE  fo r  m a th em a tic s ,  
ch em is tr y , b io lo g y  and  p h y s ic s  and  sh e  to ld  m e  th a t th e  m ark s fo r  p h y s ic s  w e r e  
th e  s e c o n d  h ig h e s t  o f  a ll h e r  G C SE  m ark s. (T h e  G C SE  r esu lts  sh e e t s  g iv e  m ark s  
a s w e l l  a s  o v e ra ll  g r a d e s ) . F rom  a g rad e  a c h ie v e d  p o in t  o f  v ie w  a lo n e , it c o u ld  b e  
s u g g e s te d  th a t ta k in g  A - le v e l  p h y s ic s  w o u ld  h a v e  b e e n  a g o o d  id ea . H o w e v e r ,  
R o s e  fe lt  th a t sh e  h a d  h ad  to  w o r k  hard  to  a c h ie v e  th is  p h y s ic s  g rad e  and  th a t  
w o u ld  n o t  tran s la te  in to  a  h ig h  A - le v e l  g rad e . R o s e  h e re  is  ‘b u y in g  in t o ’ th e  
c om m o n ly  h e ld  b e l i e f  th a t p h y s ic s  is  hard  (F ra n c is , 2 0 0 0 ) .  T h e r e fo r e  n o t  o n ly  is  
A - le v e l  c h o ic e  b a s ed  o n  fu tu re  c a reer  a sp ira tion s , it  is  a ls o  b a s ed  o n  th e  p a th  th a t  
R o s e  f e e ls  w i l l  m o s t  e a s i ly  a l lo w  h er  to  a c h ie v e  th a t g o a l.
R o s e ’s  r e la t io n sh ip  w ith  p h y s ic s  w a s  v e r y  m u ch  lin k e d  to  h er  r e la t io n sh ip  w ith  
h er  p h y s ic s  te a ch e r  and  h o w  h e  tau gh t p h y s ic s .  In  th e  first g roup  in te r v ie w  I 
a sk ed  th e  g ir ls  w h a t  in f lu e n c e d  th em  to  c h o o s e  c er ta in  su b je c ts  fo r  A - le v e l .  O n e  
o f  th e  o th er  g r ou p  m em b er s  sa id  that sh e  fe lt  th a t te a ch e r s  w e r e  a  b ig  in f lu e n c e  
o n  h e r  c h o ic e s .  S h e  sa id  th a t sh e  lik ed  p h y s ic s  a s  a  su b je c t  b u t th a t h er  te a ch e r ,
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w h o  sh e  fe lt  w a s  n o t  v e r y  in sp ir in g , h ad  tu rn ed  h er  o f f  p h y s ic s .  R o s e  th en  
e x p la in ed  h o w  h er  tea ch e r  h ad  a ls o  in f lu e n c e d  h e r  r e la t io n sh ip  w ith  p h y s ic s .
th is  y e a r  I ’v e  g o t  l ik e  a  r e a lly  g o o d  te a ch e r  and  h e ’s g o t  m e , h e ’s th e  o n e  
w h o ’s g o t  m e  r e a l ly  in te r e s ted  in  p h y s ic s .  L a st  y e a r  I k in d  o f  d id n ’t  l ik e  
p h y s ic s  at a ll b u t th is  y e a r  h e ’s g o t  r e a lly  in te r e s t in g  le s s o n s ,  r e a l ly  
in te r e s t in g  and  th in g s  l ik e  th a t and  h e  k in d  o f  e x p la in s  m or e , su ch  a s  th is  
w il l  h a p p en  b e c a u s e  o f  th is  w h e r ea s  I d id n ’t f in d  lik e  la st y e a r  th a t I h ad  
th a t e x p la in ed  to  m e  v e r y  w e l l . H e  m ak e s  it r e a lly  in ter e s t in g , m a k e s  th e  
l e s s o n s  lik e  r e a lly  f im  to  b e  in  so  I r e a lly  l ik e  p h y s ic s  th is  y e a r
G roup  in te r v iew  o n e
E v en  th o u gh  R o s e  h a d  e x p r e s s ed  a n  in te re st  in  tak in g  p h y s ic s  A - le v e l  in  h e r  
qu es t io n n a ir e  sh e  w a s  n o w  n o t  s o  su re  th a t sh e  w o u ld  b e c a u s e  o f  h o w  h er  
p h y s ic s  te a ch e rs  h ad  in f lu e n c e d  h er  r e la t ion sh ip  w i th  p h y s ic s .
in  fa c t I w o u ld n ’t  w an t  to  d o  p h y s ic s . I w o u ld  lo v e  it i f  w e  h ad  th e  te a ch e r  
I ’v e  g o t  at th e  m om en t  bu t i f  I d id n ’t, i f  I d id n ’t  care  w ha t te a ch e r  I w a s  
g o in g  to  g e t , I k n ow  i f  I w a s  g o in g  to  g e t  s om e  tea ch e rs , a n o th e r  te a ch e r  
l ik e  p e rh a p s  I w o u ld n ’t  b e  a s  in te r e s ted  in  p h y s ic s . I th ink  I w a s  ‘c o s  I d id  
s tru g g le  w ith  p h y s ic s  la s t y e a r  th e  o n ly  r e a so n  I g e t  it th is  y e a r , l ik e  r e a lly  
b e e n  li s te n in g  and  w o rk in g  r e a l ly  hard  at p h y s ic s .  I r e a lly  f in d  th e  
m o t iv a t io n  to  d o  th a t qu ite  hard  i f  I h ad  a  te a ch e r  w h o  d id n ’t  e x p la in  it 
p ro p e r ly  fo r  m e  p e r so n a lly
G roup  in te r v ie w  o n e
In  th e  s e c o n d  g rou p  in te r v iew , R o s e  s t ill  h ad  v e r y  p o s i t iv e  th in g s  to  s a y  a b o u t  h er  
p h y s ic s  tea ch er .
I f in d  p h y s ic s  r e a lly  d if f ic u lt  a s  a  su b je c t  b u t w ith  m y  te a ch e r , m y  te a ch e r  
is  h e lp in g  m y  c la s s . T h e y  are a ll, w e  a ll w o r k  to g e th e r  and  h e lp  e a c h  
o th er  in  c la s s  and  w e  are e n c o u ra g ed  to  d o  th a t so  it  is  so  m u ch  e a s y  fo r  
p h y s ic s . I th ink  w e  ju s t  d o  that
G roup  in te r v ie w  tw o
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R o s e  c om m en ts  p o s i t iv e ly  a b ou t  h o w  th e  te a ch e r  w o rk s  in  a  c o lla b o r a t iv e  
m an ner  w ith  h is  s tu d en ts . S ch u nk  and  M e e c e  ( 2 0 0 5 )  fo u nd  tha t s e l f  e f f ic a c y  
in c r ea s ed  in  c la s s r o om s  w h e r e  te a c h in g  w a s  in  a  m o r e  c o lla b o ra t iv e  m ann er ,  
w h er e  th ere  w a s  em p h a s is  o n  th e  im p o r ta n c e  o f  e f fo r t  and  w h er e  th er e  w a s  
m ean in g fu l le a rn in g  lin k ed  to  s tu d en t in ter e sts . T h is  is  v e r y  im portan t fo r  g ir ls ,  
w h o  o ft e n  d isp la y  a  lo w e r  s e l f  e f f ic a c y  th an  b o y s  in  s c ie n c e  (B r itn er  and  P a jares , 
2 0 0 6 ) .  T h is  is  c e r ta in ly  th e  c a s e  fo r  R o se .
R o s e  w en t  o n  to  d e sc r ib e  fu rther  a sp e c ts  o f  h er  p h y s ic s  te a ch e r , in  p a r ticu la r  h o w  
h e  in ter ac ted  w ith  th e  s tu d en ts  o n  a  p e r so n a l le v e l ,  th a t h a d  h e lp e d  h er  to  en g a g e  
w ith  th e  su b je c t  m o r e  th an  p r e v io u s  o n e s  had .
m y  te a ch e r  is  k in d  o f  a  b it  d if fe r en t  fr om  th e ir s , l ik e  h e  is  r e a lly  r e la x e d  
ab ou t p h y s ic s , b u t h e , h e  d o e s  it , h e  te a ch e s  it r e a lly  w e l l  an d  h e  is  a  
r e a lly  n ic e  k in d  o f  te a ch er  a s  w e l l ,  so  h e  is  a ls o , h e  is  r e a lly  g o o d  ab ou t  
b e in g  n ic e  to  p e o p le  in  th e  c la s s  and  h e  w i l l ,  h e  is  q u ite  u n d e rs tan d in g  
l ik e  a b ou t p e o p le
G roup  in te r v iew  tw o
th e  w a y  h e  te a ch e s  is  r e a lly  e n g a g in g  ‘c o s  h e  is  r e a lly  so  p a s s io n a te  a b ou t  
h is  su b je c t  and  h e  is  r e a lly  g o o d  ab o u t  h e lp in g  e a c h  o f  u s  in d iv id u a lly
G roup  in te r v iew  tw o
h e  is  r e a l ly  g o o d  a b ou t g iv in g  y o u  ex tra  t im e  o r  som eth in g ;  h e  w i l l  b e  
r e a lly  g o o d  ab ou t s itt in g  w ith  y o u  and  g iv in g  y o u  ex tra  h e lp  so  th a t y o u  
understand , h e  is  r e a lly  g o o d
G roup  in te r v iew  tw o
In  h e r  in d iv id u a l in te r v iew , w h ic h  w a s  a fter  sh e  h ad  r e c e iv e d  h er  G C SE  r e su lts , I 
a sk ed  R o s e  h o w  m u ch  sh e  fe lt  h er  te a ch e r  h ad  c on tr ib u ted  to  h er  G C SE  P h y s ic s  
s u c c e s s . S h e  fe lt  th a t h e  had .
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h e  k n ew  tha t I w a s  w o rr ied  a b ou t m y  f in a l m od u le  ‘c o s  I w an ted  a  g o o d  
grad e  o n  m y  la s t  m o d u le , ‘c o s  I h ad  to  g e t  a  g o o d  m ark  in  o rd er  to  g e t  m y  
A  star  o v e ra ll  and  I th in k  h e  u n d e r s to o d  th a t and  h e  w a s  w i l l in g  to  pu t th e  
ex tra  tim e  in  a fter  s c h o o l  and  du r in g  lu n ch  t im e s  and  th in g s . I th in k  tha t
w o rk ed  tow ard s  m e  g e tt in g  m y  A  s ta r ............. h e  k n ew  tha t w h a t I r e a lly
w a n te d  w a s  an  A  star  and  h e  w a s  w i l l in g  to  p u t th e  ex tra  t im e  in  fo r  m e  to  
g e t  m y  A  star
In d iv id u a l in te r v iew
In  th e  f in a l in d iv id u a l in te r v iew  I a sk e d  R o s e  i f  h e r  d e c is io n  n o t  to  s tu d y  p h y s ic s ,  
e v e n  th o u g h  sh e  g o t  h er  s e c o n d  b e s t  G C SE  m ark  fo r  p h y s ic s , w a s  r e la ted  to  th e  
te a ch e r  o f  n o t . S h e  fe lt th a t it w a s .
I d o n ’t r e a lly  r eg re t ta k in g  a n y  o f  m y  su b je c ts  p a rticu la r ly , I th in k  it is  a  
b it o f  a  ‘w h a t  i f  b u t th en , it is  th e  sam e  w ith  th e  p h y s ic s , i f  I h ad  g o n e  
and  ta k en  p h y s ic s  at A - le v e l  and  th en  n o t  g o t  o n  w ith  m y  p h y s ic s  te a ch e r  
th en  I am  su re  it w o u ld  r e a lly  b e  th e  sam e  and  so  i t ’s hard  to  k in d  o f  s a y  
w h e th e r  o r  n o t  I w o u ld  h a v e  p r e ferr ed  to  d o  a  d if fe ren t su b je c t  a n d  I th in k  
it is  ju s t  d ep en d en t  o n  th e  tea ch e r s
In d iv id u a l in te r v ie w
R o s e ’s id e n t if ic a t io n  w ith  p h y s ic s  w a s ,  in  p art, d ep end en t  o n  h o w  en jo y a b le  th e  
te a ch e r  m ad e  th e  su b je c t  o r  n o t . R o s e  r e c o g n is e d  th a t a  p r e v io u s  te a ch e r  h ad  n o t  
h e lp e d  h er  to  e n jo y  p h y s ic s  a nd  s o  sh e  d id  n o t  h a v e  a  s tr on g  id e n t if ic a t io n  w ith  
it. T h is  s e c o n d  te a ch e r  h ad  g o t  h er  in te r e s ted  in  p h y s ic s  b e c a u s e  sh e  fe lt  th a t h e  
m ad e  th e  p h y s ic s  le s s o n s  in te r e s t in g , f im  and  r e lev an t; a s  r ep or ted  b y  O sb o rn e  
and  C o llin s  (2 0 0 1 ) .  S h e  a ls o  d e s c r ib ed  h o w  th e  p h y s ic s  te a ch e r  c a r ed  ab ou t  h is  
p u p ils  and  h o w  h e  w o u ld  g o  o u t  o f  h is  w a y  to  h e lp  th em  to  a c h ie v e  w h a t  th e y  
w an ted . H e  h ad  h e lp e d  R o s e  b y  o ff e r in g  h er  ex tra  tu it io n  in  lu n ch  t im e  a nd  a fter  
s c h o o l.  R o s e ’s r e la t io n sh ip s  w ith  h e r  tw o  d if fe ren t p h y s ic s  te a ch e r s  d em on s tr a te s  
h o w  im portan t a  fa c to r  a  te a ch e r  c a n  b e  o n  w h e th e r  p u p ils  w i l l  d e v e lo p  a  s tr o n g  
id e n t if ic a t io n  w ith  p h y s ic s  a nd  b e  w i l l in g  to  em b ra c e  th e  f igu red  w o r ld  o f  
p h y s ic s  o r  n o t. T h e  r e la t io n sh ip  b e tw e e n  s tu d en ts ’ a tt itu d es  to  s c ie n c e  and  th e ir  
in terp e rso n a l r e la t io n sh ip s  w ith  th e ir  te a ch e r s  w a s  r ep or ted  o n  b y  W u b b e ls  a nd
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B rek e lm an s  ( 1 9 9 7 )  w h o  fo u n d  th a t w h e n  te a ch e rs  a c ted  in  a n  u n d e rs tan d in g  w a y  
to  th e ir  s tu d en ts , c la s s e s  w e r e  m o r e  e f f e c t iv e  o v era ll . T h e  m o d e l u s e d  b y  
W ubb e ls  and  B r e k e lm an s  ( 1 9 9 7 )  w a s  a lso  u s e d  b y  F ish e r  and  R ick ard s  (1 9 9 8 ) .  
T h e y  fo u n d  th a t s tu d en ts  h ad  a  b e tte r  r e la t io n sh ip  w ith  m a th em a tic s  w h e n  th e ir  
te a ch er s  d em on s tr a ted  h e lp fu l  and  fr ie n d ly  b eh a v io u r . T h e y  fe lt  th a t th e s e  
in te rp e r so n a l b eh a v io u r s  b e tw e e n  th e  te a ch e r  and  th e  s tu d en ts  c o u ld  b e  a s  
im p or tan t a s  te a c h in g  m e th o d s  and  s ty le s  in  d e sc r ib in g  a n  e f f e c t iv e  m a th em a tic s  
te a ch e r .
T h e  im p o rta n ce  o f  th e s e  in terp e rson a l b eh a v io u r s  is  c le a r ly  d em on s tr a ted  h e re  in  
R o s e ’s r e la t io n sh ip s  w ith  h er  te a ch e rs  and  th e  su b je c t . T h e  first tea ch e r  d id  n o t  
en co u r a g e  R o s e  to  s e e  p h y s ic s  a s  an  in ter e st in g  su b je c t  th a t sh e  w o u ld  b e  h a p p y  
to  e n g a g e  w ith  further. T h e  s e c o n d  te a ch e r  c h a n g e d  R o s e ’s  o p in io n  c om p le te ly  
and  m ad e  h e r  th ink  th a t p h y s ic s  w a s  a f ig u red  w o r ld  th a t sh e  w o u ld  lik e  to  
e n g a g e  w ith . H ow e v e r , th is  e n g a g em en t  w a s  te a ch e r  d ep end en t; a n  is su e  w ith  
stu d en ts  p ro g r e s s in g  to  fu rther  stud y . A s  R o s e  d e sc r ib ed , o n e  o f  th e  r e a s o n s  sh e  
had  n o t  c h o s e n  p h y s ic s  fo r  A - le v e l  w a s  b e c a u s e  sh e  m a y  n o t  l ik e  th e  te a ch e r  w h o  
tau gh t  h er . R o s e ’s e n tr y  in to  th e  f igu red  w o r ld  o f  p h y s ic s  a nd  her  c o n t in u e d  
h ab ita t io n  th ere  w a s  d ep en d en t  o n  th e  te a ch e r . A  p o o r  te a ch e r  w o u ld  h a v e  m ean t  
th a t R o s e  d id  n o t  fe e l sh e  c o u ld  s ta y  in  th a t f ig u red  w o r ld  so  rather th an  r isk  th is  
sh e  le f t  th e  f ig u red  w o r ld  a fter  G C SE .
In  h e r  q u es t io n n a ir e  R o s e  sa id  th a t sh e  fe lt  sh e  w a s  ab o u t  th e  sam e  a b il it y  in  
p h y s ic s  a s  th e  r es t  o f  h e r  c la s s  and  lik ed  p h y s ic s  m o r e  th an  h er  fr iend s . (T h e s e  
w e re  th e  q u es t io n s  u s e d  to  g iv e  a  s im p le  m ea su r e  o f  th e  l e v e l  o f  s e l f  e f f i c a c y  
r ep o r ted  b y  th e  s tu d en ts .)  In  th e  th ird  g r ou p  in t e r v iew s  I a sk ed  th e  g ir ls  a g a in  
a bou t h o w  th e y  w o u ld  g r ad e  th e ir  a b il ity  in  p h y s ic s  r e la t iv e  to  th e ir  c la s s  w ith  
o n e  b e in g  th e  to p  grad e . R o s e  g r ad ed  h e r s e l f  a t a  tw o .
tw o  ‘c o s  I ’m  n o t  t o p  som e  o f  m y  c la s s  are d e f in it e ly  l ik e  o n e , th e y
k n ow  e v e ry th in g  th ere  is  to  k n ow  a bou t p h y s ic s
G roup  in te r v iew  th re e
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W hen  I a sk ed  R o s e  th e  sam e  q u e s t io n  in  th e  in d iv id u a l in te r v iew  w h ic h  w a s  a fter  
sh e  h ad  r e c e iv e d  h er  G C SE  r esu lts  (sh e  g o t  a  A* fo r  G C SE  P h y s ic s )  sh e  a dm itted  
th a t sh e  w o u ld  ju s t  a bo u t s c o r e  h e r s e l f  a s  a  o n e  bu t w a s  s t i l l  n o t  c om p le te ly  sure  
o f  th is .
I g u e s s  b u t I d o n ’t k n o w  i f  it w a s  th a t I ’m  g o o d  at p h y s ic s  o r  ju s t  ‘c o s  I 
w o r k e d  r e a l ly  hard  and  lea rn t e v e r y th in g  so  m u ch
In d iv id u a l in te r v iew
R o s e ’s r e lu c ta n c e  to  g iv e  h e r s e l f  a  g rad e  o n e  d em on s tr a te s  h o w  d if f ic u lt  it is  to  
m ea su r e  s e l f  e f f ic a c y  and  h o w  p ro b lem a tic  m ea su r in g  ju s t  s e l f  e f f i c a c y  a lo n e  is  
to  u s in g  it a s  a  p r ed ic to r  o f  fu rther  s tu d y  (B r itn e r  and  P a jares , 2 0 0 6 ) .  U s in g  
B and u ra ’s ( 1 9 8 2 )  fo u r  c a u sa l fa c to r s  th a t a ff e c t  le v e ls  o f  s e l f  e f f i c a c y  (m a ste ry , 
v ic a r io u s , s o c ia l  a nd  p h y s io lo g ic a l )  and  th e  p ro p o sa l b y  B r itn er  and  P a jares  
( 2 0 0 6 )  th a t o f  th e s e  fo u r  fa c to rs  th e  m a s te r y  fa c to r  h a s  th e  g r ea te s t  in f lu e n c e  o n  
s e l f  e f f ic a c y , w e  w o u ld  p r ed ic t  tha t R o s e , w h o  g a in ed  a  to p  grad e  fo r  G C SE  
p h y s ic s ,  w o u ld  h a v e  a  h ig h  s e l f  e f f ic a c y . H ow e v e r , R o s e  is  n o t  c o n f id en t  to  g iv e  
h e r s e l f  th is  h ig h  le v e l  o f  s e l f  e f f ic a c y .
S h e  e x p la in e d  w h y  sh e  w a s  s t i l l  n o t  su re  ab ou t g iv in g  h e r s e l f  a  g r ad e  o n e  b y  
sa y in g :
I th in k  th a t w ith  e v e ry th in g  y o u  h a v e  th ere  are th in g s  th a t y o u  ju s t  f in d  
ea s ie r  ‘c o s  I th in k  I f in d  c h em is tr y  and  b io lo g y  e a s ie r  th an  I fo u n d  
p h y s ic s , ju s t  b e c a u s e  I th ink  that th ere  are cer ta in , th ere  are  ju s t  c er ta in  
th in g s  th a t c om e  m o re  n a tu ra lly  to  y o u  and  I th ink  that I f in d  th a t b io lo g y  
and  c h em is tr y  c om e  m o re  n a tu ra lly  to  m e  th an  p h y s ic s ,  b u t o b v io u s ly  I 
d o  th in k  it w a s  th e  hard  w o rk  ‘c o s  I p u t lo ts  o f  h ou rs  o f  m y  t im e  in to  
le a rn in g  p h y s ic s
In d iv id u a l in te r v ie w
E v en  th o u gh  sh e  e x p r e s s ed  th e  b e l i e f  th a t s om e  su b je c ts  are n a tu ra lly  e a s ie r  th an  
o th ers  sh e  w a s  c o n v in c e d  o f  th e  a rgum en t th a t hard  w o rk  c o u ld  o v e r c om e  th a t  
barrier .
2 0 5
i f  y o u  w o r k  hard  y o u  can , w e l l  e s p e c ia l ly  I th ink , m a yb e  s p e c i f ic  at 
G C SE  le v e l ,  b u t I th ink  th a t i f  y o u  w o r k  hard  at G C SE  le v e l  th en  
e v e r y b o d y  c o u ld  g e t  an  A  star  at G C SE  i f  y o u  pu t th e  e f fo r t  in
In d iv id u a l in te r v iew
R o s e ’s r e la t io n sh ip  w ith  p h y s ic s  is  a n  in te r e s t in g  o n e . H er  G C SE  g rad e  o f  A*  
d em on s tr a te s  th a t sh e  c a n  a c h ie v e  bu t sh e  is  n o t  c o n f id e n t  to  s a y  th a t sh e  is  g o o d  
at p h y s ic s  o r  h a s  a  h ig h  p h y s ic s  s e l f  e f f ic a c y ,  and  p u ts  h er  to p  grad e  d o w n  to  
hard  w o rk . R o s e ’s b e l i e f  in  hard  w o rk  m ean t  tha t sh e  d id  m an a g e  to  a c h ie v e  th e  
h ig h e s t  g rad e  p o s s ib le  at G C SE . H ow e v e r , sh e  w a s  n o t  su re  th a t sh e  w o u ld  b e  
a b le  to  a c h ie v e  th e  g r a d e s  n e e d ed  to  a c h ie v e  w e l l  a t A - le v e l  b e c a u s e  it h ad  b e e n  
so  m u ch  hard  w o r k  to  g e t  to  th e  G C SE  g rad e , an  e x am p le  o f  h o w  m an y  fa c to r s  
(m a s te r y  o f  th e  su b je c t , p e r c ep t io n s  o f  h a rd n ess , th e  d is c o u r s e  o f  a c h ie v em en t)  
ca n  c on tr ib u te  to  h o w  w e  p e r c e iv e  o u r  c a p a b il ity  o f  le a rn in g  at a  d e s ig n a te d  
le v e l , o u r  s e l f  e f f i c a c y  and  u lt im a te ly  ou r  su b je c t  id en t ity .
R o s e  is  d e v e lo p in g  an  id e n t ity  th a t h a s  a  fo c u s  o n  a c h ie v in g  h er  g o a ls  and  th o s e  
g o a ls  are f o c u s e d  o n  h er  fu tu re  c a reer  and  se cu r ity . S h e  h a s  m o v e d  tow a rd s  a  
d e f in ite  c a reer  a im , m e d ic in e , fr om  a  s tar tin g  p o in t  o f ‘ju s t  a  jo b  in  s c i e n c e ’ . S h e  
f e e ls  th a t sh e  k n ow s  w h e r e  sh e  is  g o in g  and  th a t o th ers  s e e  h er  a s  a  p e r s o n  w h o  is  
fo c u s e d  o n  th a t a im . S h e  h a s  c h o s e n  su b je c ts  fo r  A - le v e l  th a t sh e  f e e ls  are th e  
b e s t  o n e s  to  a llo w  h e r  to  a c h ie v e  th a t a im .
H er  id e n t i f ic a t io n  w ith  p h y s ic s  w a s  v e r y  d ep en d en t  o n  h er  te a ch e rs . O n e  o f  h er  
te a ch e rs  en co u r a g ed  h er  to  em b rac e  th e  f ig u red  w o r ld  o f  p h y s ic s . H e r  
a c h ie v em en t  o f  an  A* fo r  G C SE  p h y s ic s  c o u ld  le a d  to  h er  s e e in g  h e r s e l f  a s  a  
p h y s ic s  p e r so n  and  part o f  th e  f igu red  w o r ld  o f  p h y s ic s , b u t h er  d e sc r ip t io n  o f  
h o w  sh e  a c h ie v e d  th a t g r ad e , b y  hard  w o rk  o n ly , m ea n s  th a t sh e  d o e s  n o t  d o  th is .
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I n d ia n a
Ind ian a  w a s  in  y e a r  10  at th e  start o f  th e  in te r v iew  p ro c e s s .  I m e t  h er  th re e  t im e s  
o v e r  th e  c om in g  fou r  term s . Ind ian a  d e s c r ib ed  h e r s e l f  a s  W h ite . H e r  m o th er  h ad  
b e e n  a  te a ch e r  bu t h ad  h a d  to  le a v e  d u e  to  i l ln e s s  and  n o w  w o rk ed  in  a  c le r ic a l  
jo b . H e r  fa th er  w a s  u n em p lo y e d  w h e n  sh e  c om p le te d  h er  q u es tion n a ire ;  h e  h ad  
p r e v io u s ly  h ad  a  w e l l  p a id  jo b  bu t Ind ian a  d id  n o t  s a y  w h a t  th is  w a s .  H e r  o ld er  
bro th er , w h o  w a s  2 5  at th e  start o f  th e  in te r v iew s , s t i l l  l iv e d  at h om e  b e c a u s e  h e  
co u ld  n o t  f in d  a  j o b  a fter  le a v in g  u n iv e r s ity  w h e r ea s  h er  o ld e r  s is ter  h ad  a  jo b  
th a t ‘h a d  a  r e a so n ab le  sa la r y  fo r  h er  a g e ’ .
O n  h er  q u e st io n n a ir e  Ind ian a  sa id  sh e  w a s  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  
b e c a u s e  ‘I d o n ’t f in d  it p a r t icu la r ly  in te r e s t in g  and  I d o n ’t  w an t  to  h a v e  a  jo b  
in v o lv in g  p h y s ic s ’. H ow e v e r ,  th e  o th er  sub jec ts  sh e  w a s  th in k in g  o f  c h o o s in g  fo r  
A - le v e l  w e r e  p rod u ct  d e s ig n ,  m a th em a tic s , c h em is tr y  and  h is to r y . S h e  w a n te d  to  
s tu d y  p ro d u c t  d e s ig n  and  m a th em a tic s  b e c a u s e  sh e  w an ted  to  h a v e  a  jo b  
in v o lv in g  th em  w h er ea s  h is to r y  w a s  b e c a u s e  o f  in ter est  and  c h em is tr y  b e c a u s e  it 
lo o k e d  g o o d . I w a s  in te r e s ted  to  f in d  o u t  w h y  sh e  h ad  r e je c ted  p h y s ic s  b e c a u s e  i f  
sh e  w a s  s o  in te r e s ted  in  a  c a reer  th a t in v o lv e d  p ro d u c t  d e s ig n  and  m a th em a tic s  I 
c o u ld  n o t  s e e  h o w  sh e  c o u ld  a v o id  e lem en ts  o f  p h y s ic s  in  th is  fu tu re  career .
T h is  in ter est  in  p rod u ct  d e s ig n  w a s  v e r y  e v id e n t  th ro u gh ou t ou r  d is c u s s io n s . T h is  
w a s  th e  o n e  su b je c t  th a t sh e  w a s  c o n s is te n t  in  s a y in g  sh e  w a s  g o in g  to  s tu d y  fo r  
A - le v e l  and  w a s  in te r e s ted  in  p u r su in g  a  c a reer  in  th is  area . S h e  a c k n ow le d g e d  
th a t m an y  p e o p le  th o u gh t  sh e  w a s  o d d  fo r  h a v in g  an  in te re st  in  th e  su b je c t ,  
e s p e c ia l ly  a s  m a n y  sa w  it a s  a  b o y ’s su b je c t . Ind ian a  a c k n ow le d g e d  th a t th ere  
w e re  m an y  m o re  b o y s  in  h e r  c la s s  th an  g ir ls , b u t sh e  d id  n o t  m in d  th is ; sh e  
en jo y e d  th e  su b jec t  and  w a s  g o in g  to  carry  o n  s tu d y in g  it. T h e  f ig u red  w o r ld  o f  
p rod u ct  d e s ig n ,  a s  d e sc r ib e d  h ere  b y  Ind ian a , h a s  m a n y  s im ila r it ie s  w ith  th a t o f  
p h y s ic s . B o th  are p e r c e iv e d  a s  b e in g  d om in a ted  b y  m a le s . B o th  are  p la c e s  w h e r e  
s o c ie t y ’s  im a g e  o f  th a t w o r ld  is  o n e  w h er e  g ir ls  sh o u ld  n o t  p la y  a  part. H ow e v e r ,  
In d ian a  fe e ls  th a t sh e  c a n  b e  a  part o f  th e  p rod u ct  d e s ig n  w o r ld  b e c a u s e  sh e
32 It i s  In d ian a  w h o  I  d id  n o t  in t e r v ie w  o n  a  o n e  t o  o n e  b a s is .
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en jo y s  th e  su b jec t -  a  p a ra lle l  fo r  th o s e  g ir ls  w h o  are in te re sted  in  p h y s ic s  and  
f e e l  th a t th e y  c a n  b e  a  part o f  th a t w or ld . I c o u ld  a ls o  sp e cu la te  th a t, s in c e  In d ian a  
is  h a p p y  to  b e  part o f  o n e  w o r ld  w h e r e  sh e  is  h a v in g  to  o v e r c om e  barr iers  to  h er  
p ar t ic ip a t io n  (A ik en h ea d , 1 9 9 6 ) ,  sh e  w o u ld  a ls o  b e  w i l l in g  to  p a r tic ip a te  in  
a no th er , th a t o f  p h y s ic s , i f  sh e  w an te d  to .
In d ia n a ’s p a r tic ip a t io n  in  th e  f ig u r ed  w o r ld  o f  p h y s ic s  w a s  n o t  s u g g e s te d  b y  th e  
r e s t  o f  h er  q u es t io n n a ir e  r e sp o n se s .  T h e  r e s t  o f  h er  q u es t io n n a ire  r e s p o n s e s  w e r e  
c o n s is t en t  w ith  a d is lik e  o f  p h y s ic s . H e r  p h y s ic s  w o rd s  w e r e  ‘b o r e d ’ and  
‘d i f f ic u lt ’ . S h e  d id  n o t  a g r ee  w ith  a n y  o f  th e  s ta tem en ts  a b ou t p h y s ic s  le s s o n s .
S h e  w a s  n eu tra l a b ou t h er  a b il ity  in  p h y s ic s  and  h er  lik in g  o f  th e  su b je c t  w h e n  
com pa red  to  o th er s , and  f in a lly  sh e  d id  n o t  d e sc r ib e  h e r s e l f  a s  a  p h y s ic s  ty p e  o f  
p e r so n  b e c a u s e  it d id  n o t  in ter est  her.
In  th e  fir st o f  th e  g r ou p  in te r v iew s  In d ian a  c o n f irm ed  h er  d is lik e  o f  p h y s ic s .  S h e  
fe lt  th a t sh e  w a s  g o o d  at m a th em a tic s  ( in  fa c t sh e  h ad  a lread y  p a s s e d  h er  G C SE  
o b ta in in g  a n  A  g rad e  and  w a s  n o w  s tu d y in g  a d d it io n a l m a th em a tic s )  b u t th a t  
th is  d id  n o t  r e la te  to  h er  b e in g  g o o d  at p h y s ic s , e v e n  th o u g h  h er  fa ther  th o u g h t  it 
sh ou ld .
M in e ’s m o re  to  d o  w ith  m e  b e in g  g o o d  at m a th em a tic s . M y  d ad  k in d  o f  
e x p e c t s  m e  to  b e  g o o d  at p h y s ic s  and  I d o n ’t  r e a l ly  b e l ie v e  th a t, it is  j u s t  a  
b it o f  a n  e f fo r t  and  th en  it k in d  o f  b o r e s  m e  a s  w e l l ,  c a u s e s  m e  traum a.
G roup  in te r v ie w  o n e
In d ia n a ’s r e la t io n sh ip  w ith  p h y s ic s  and  h o w  tha t w a s  in f lu e n c e d  b y  h er  te a ch e r  
cam e  o u t  in  th e  s e c o n d  g rou p  in te r v iew  w h e n  I a sk ed  th e  g r ou p  to  t e ll  m e  a b o u t  
th e ir  p h y s ic s  te a ch e rs . In  th e  fir st in te r v iew  Ind ian a  h ad  b e e n  an  a c t iv e  
con tr ib u to r , w i l l in g  to  d is c u s s  h er  r ea so n s  fo r  n o t  l ik in g  p h y s ic s  and  d is c u s s in g  
w h o  h ad  in f lu e n c e d  h er  fu tu re  sub jec t  c h o ic e s . N o w ,  a sk in g  ab ou t h er  p h y s ic s  
te a ch e r , sh e  ta lk ed  w ith  r ea l p a s s io n  ab ou t h o w  sh e  fe lt  a b o u t h im
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I d o n ’t  l ik e  h im
I ’m  g o in g  to  a sk  w h y  a  lo t  n o w 33 
w e l l  w h a t  w a s  I g o in g  to  sa y , um , I r e a lly  l ik e  p ro d u c t  
d e s ig n  s o  I w a s  g o in g  to  d o  p rod u ct  d e s ig n , fu rther  
m a th em a tic s  and  p h y s ic s  fo r  A - le v e l  ‘c o s  I w an t  to  g o  in to  
en g in e e r in g . I d o n ’t  r e a lly  l ik e  p h y s ic s  b u t it h e lp s  y o u  g e t  
in to  en g in e e r in g . O th e rw ise , bu t l ik e  w h e n  I sa id  to  m y  
te a ch e r  w o u ld  I b e  a lr igh t d o in g  p h y s ic s  A - le v e l ,  I ’m  o n  a  
A , and  h e  ju s t  sa id  n o , h a v e  y o u  e v e r  w o n d e r e d  w h y  y o u  
are in  s e t  3 , y o u  are  g o in g  to  g e t  a  D  i f  y o u  d o  it  fo r  A -  
le v e l ,  s o  it w a s  lik e  n o  c o n f id e n c e  in  m e .
G roup  in te r v iew  tw o
L o o k in g  at th e  w o r d s  o n  p ap er  d o e s  n o t  b r in g  a c ro s s  h o w  Ind ian a  fe lt  a t th is  
t im e . H e r  to n e  o f  v o ic e  and  h er  b o d y  la n g u a g e  c le a r ly  in d ic a ted  h o w  m u ch  sh e  
had  b e e n  a ff e c te d  b y  th is  in c id en t . It w a s  o b v io u s  that sh e  fe lt  le t  d ow n  b y  h er  
te a ch e r , w a s  in c e n s e d  th a t h e  fe lt  th a t sh e  w a s  n o t  c a p ab le  o f  a c h ie v in g  a  g o o d  
grad e  a t A - le v e l  e v e n  th o u g h  sh e  w a s  p r ed ic ted  a g rad e  A  fo r  G C SE  and  w a s  
c o n fu s e d  a s  to  h o w  h e  c am e  to  th is  c o n c lu s io n .
A t  th is  s ta g e  o f  th e  in te r v iew  I w an ted  to  f in d  o u t  m o re  ab ou t th is  p h y s ic s  
te a ch e r . F o r  s e v e ra l m in u te s , th e  in t e r v iew  b e c am e  fo c u s e d  o n  th is  p h y s ic s  
te a ch e r  w ith  Ind ian a  le a d in g  th e  d is c u s s io n . R ub y , a ls o  a m em b er  o f  th is  g r o u p , 
w a s  tau gh t b y  th e  sam e  p h y s ic s  te a ch e r  bu t in  a  d if fe r en t  g roup . S h e  a g r e e d  w ith  
m an y  o f  th e  c om m en ts  In d ian a  m ad e  a bo u t h er  r e la t ion sh ip  w ith  th e  te a ch e r  
s in c e  th e y  r e f le c te d  h er  ow n . T h e  th ird  m em b er  o f  th is  g r o u p , S k y e , w h o  h ad  a  
d iffe r en t  te a ch e r , s h o w ed  b y  h er  b o d y  la n g u a g e  th a t sh e  w a s  in te r e s ted  in  th is  
co n v e r s a t io n  and  fe lt  th a t it w a s  im portan t fo r  Ind ian a  t o  ta lk  a b ou t h er  
r e la t io n sh ip  w ith  p h y s ic s  a n d  h er  te a ch e r  in  th is  sa fe  sp a c e .
D eb o ra h  so  y o u  are p r ed ic ted  to  g e t  a  g rad e  A  
In d ian a  I ’m  p r ed ic ted  to  g e t  an  A  star  bu t I ’m  o n  a  A
33 T h e  a sk in g  o f  th e  ‘w h y ’ q u e s t io n  w a s  s e e n  a s  m y  r o le  in  th e  in t e r v ie w s  a nd  th e  g ir ls  j o k e d  
a bou t  th is .
Ind ian a
D eb o ra h
Ind iana
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D eb o ra h
Ind ian a
D eb o ra h
D eb o r a h  r igh t fo r  p h y s ic s
In d ian a  y e a h
D eb o r a h  so  w h a t  w a s  h is  r ea son ?  I t ’s n o t  g o in g  to  g o  a n y  fu rther
th an  th is
Ind ian a  th a t e v e r y o n e  th a t g e ts  an  A  en d s  up  g e tt in g  a  D  fo r  A -
le v e l  w h ic h  I d id n ’t r e a lly  u n d ers tan d  ‘c o s  s u r e ly  I
d o n ’t th in k  h e  w an ts  a n y  o f  o u r  c la s s  to  d o  it ‘c o s  h e
l ik e  I d o n ’t  k n ow  a n y on e  w h o  d o e s  l ik e  h im
can  I a sk  a  v e r y  le a d in g  q u e s t io n 34 
y e a h
‘c o s  o b v io u s ly  th e  w h o le  to p ic  is  a b ou t g ir ls  a n d  p h y s ic s ,  
d o e s  h e , are h is  fa v o u r ite s  b o y s  o r  h a s  h e  g o t  a n y  g ir ls  h e  
l ik e s
Ind ian a  o h  h e  d o e s n ’t l ik e  a n y  o f  th e  b o y s  in  o u r  c la s s ......... I d o n ’t
k n ow , h e  d o e s n ’t r e a l ly  h a v e  fa v o u r ite s , h e  ju s t  d o e s n ’t
ten d  to  l ik e  o u r  c la s s  
D eb o ra h  I w a s  w on d e r in g  w h e th e r  h im , y o u  k n ow , i f  h e  ju s t
d is c o u r a g ed  e v e r y b o d y  o r  it w a s  ju s t  g ir ls  
Ind ian a  y ea h , th e  h ig h e s t  p e r so n  in  o u r  c la s s  a lso  sa id  th a t sh e
w an te d  to  d o  p h y s ic s  and  h e  sa id  d o n ’t d o  it to  h e r
a lth o u gh  sh e  is  o n  A  stars in  a ll h er  s c ie n c e s  h e  ju s t
se em s  to  th in k  b e c a u s e  w e  are in  s e t  th ree  w e  w i l l  b e  
in c a p ab le  o f  d o in g  A - le v e l  b u t th en  h e  is  l ik e , it is  v e r y  
m a th em a tic s  b a se d  so  I d o n ’t th ink  y o u  c a n  h a n d le  it , b u t
I ’v e  d o n e  m y  m a th em a tic s  G C SE  b e c a u s e  I am  d o in g
further  m a th em a tic s  a n d  s t u f f  so  i t ’s n o t  r e a lly
G roup  in te r v ie w  tw o
Ind ian a  o b v io u s ly  fe lt  th a t th is  te a ch e r  w a s  n o t  supp or t in g  h e r  in  h er  p o s s ib le  
fu tu re  su b je c t  c h o ic e s , b u t w a s  a ls o  n o t  su p p or t iv e  o f  o th er  m em b er s  o f  h er  
g rou p . S h e  fe lt  th a t h e  h ad  lit t le  r e sp e c t  fo r  h er  a b ility , in  p h y s ic s  o r  m a th em a tic s ,
34 F la g g in g  u p  th a t  th is  w a s  a le a d in g  q u e s t io n  w a s , o n  r e f le c t io n , n o t  g o o d  r e se a r ch  p r a c t ic e  b u t  I 
f e lt  a t  th e  t im e  th a t  th is  w a s  O K  b a s e d  o n  th e  fa c t  tha t a ll  th e  g ir ls  k n ew  th e  su b je c t  a r ea  o f  m y  
r e se a r ch .
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and  th a t h e  a ls o  s h o w ed  lit t le  r e sp e c t  fo r  a n y  m em b er s  o f  h er  g roup . T ea ch e r  and  
stu d en t in terp e rson a l r e la t io n sh ip s  are v e r y  im portan t in  th e  c la s s r o om  (O sb o rn e  
and  C o ll in s ,  2 0 0 1 ;  W u b b e ls  ad  B r ek e lm a n s , 1 9 9 7 ) . E v e n  th o u gh  I a sk ed  
s p e c i f ic a l ly  i f  sh e  fe lt  th is  w a s  d u e  to  g en d e r  is su e  d ir ec t ly , Ind ian a  d e s c r ib ed  
h o w  th e  te a ch e r  d id  n o t  en co u ra g e  a n y  m em b er s  o f  h er  g roup  to  th in k  a b o u t  
co n t in u in g  to  s tu d y  p h y s ic s .  T h e  te a ch e r  d em on s tr a ted  th a t h e  d id  n o t  th in k  that  
a n y  m em b er s  o f  th is  p ar ticu lar  c la s s  w e r e  c a p a b le  o f  a c h ie v in g  a  g o o d  g rad e  in  
A - le v e l  p h y s ic s .  E v e n  th o u g h  m em b er s  o f  th is  g r ou p , in c lu d in g  In d ian a , w e r e  
p red ic te d  h ig h  g rad e s  at G C SE , b e c a u s e  th e y  w e r e  s e t ted  in to  a  lo w e r  a b il ity  
g ro up , th e  te a ch e r  d id  n o t  fe e l th e y  w o u ld , a s  a  w h o le ,  h a v e  th e  a b il it y  to  b e  
s u c c e s s fu l  in  p h y s ic s . T h is  c o u ld  b e  h id in g  a  g en d e r  is su e  a s  m o s t  s c h o o ls  h a v e  
m ore  g ir ls  th a n  b o y s  in  th e ir  lo w e r  a b i li ty  s e t s  fo r  m a th em a tic s  and  s c ie n c e .  
H ow e v e r ,  th is  w o u ld  n e e d  further  in v e s t ig a t io n  a nd  a n y  d ire ct  g en d e r  is su e  fo r  
th is  te a ch e r  c a n n o t  b e  c o n c lu d e d  from  th is  sh o r t d is cu ss io n .
T ha t th is  te a ch e r  d id  n o t  fe e l th a t a n y  o f  th is  c la s s  w a s  c a p a b le  o f  c o n t in u in g  to  
s tu d y  p h y s ic s  w a s  a ls o  r e f le c te d  in  a  further  d is c u s s io n  w h e n  In d ian a  fe lt  th a t h e  
(th e  te a ch e r )  h ad  d e n ie d  h er  and  th e  r es t  o f  h e r  c la s s  a c c e s s  to  an  o u ts id e  ta lk  
ab ou t p h y s ic s  b e c a u s e  o f  th e ir  p e r c e iv e d  a b ility .
A n d  th er e  w a s  lik e  a  p h y s ic s  ta lk  w h ic h  lite r a lly  th e  w h o le  y e a r  w e n t  to ,  
bu t ou r  c la s s  b e c a u s e  h e  d id n ’t, h e  sa id  th a t o u r  c la s s  w o u ld  n o t  b e  g o o d  
e n o u g h  to  d o  it fo r  A - le v e l
G roup  in te r v iew  tw o
A t th e  th ird  g r ou p  in te r v iew , carr ied  o u t  ab ou t fo u r  m on th s  a fter  th e  s e c o n d  
in t e r v iew , Ind iana  w a s  s t il l  ta lk in g  a bou t h o w  sh e  fe lt  h e r  p h y s ic s  te a ch e r  h ad  
a c t iv e ly  d is c o u r a g ed  h er  fr om  tak in g  p h y s ic s  A - le v e l .
A l l  o f  ou r  y e ar  w en t  to  a  p h y s ic s  ta lk  at o n e  p o in t  d u r in g  th e  le s s o n  and  
w e  d id n ’t, w e  w e r e n ’t a llo w e d  to  g o  ou r  c la s s  ‘c o s  w e  w e r e n ’t g o in g  to  b e  
c le v e r  e n o u g h  to  c o p e  w ith  A - le v e l ,  so  it w a s  ju s t  l ik e  I tu rn ed  up  to  
m a th em a tic s , ‘c o s  I am  fa st track  m a th em a tic s , and  I w a s  lik e  th e  o n ly
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o n e  th ere  ‘c o s  I am  th e  o n ly  o n e  in  m y  s c ie n c e  g r ou p , so  I w a s  in  
m a th em a tic s  a lo n e  fo r  a  w h o le  h ou r
G roup  in te r v iew  th ree
T o  s t il l h a v e  su c h  a r aw  f e e lin g  a b o u t th is , a  c o n s id e ra b le  am ou n t o f  t im e  a fter  
th e  in c id en t , s h o w s  ju s t  h o w  m u ch  Ind ian a  h ad  b e e n  a ff e c te d  b y  h e r  te a c h e r ’s 
a ttitu d e .
H er  r e la t ion sh ip  to  p h y s ic s  w a s  v e r y  in f lu e n c e d  b y  th e  tea ch e r . S h e  g r a d ed  her  
a b il ity  (a  m ea su re  o f  h e r  p h y s ic s  s e l f  e f f ic a c y )  a s  a  th ree  o r  a  fo u r  (o u t  o f  t e n  
w ith  o n e  b e in g  th e  h ig h e s t  g rad e ) b a se d  o n  her  r e su lts , b u t w h e n  a sk e d  to  
com pa re  h e r s e l f  to  o th ers
in  ou r  c la s s , w e  are e x p e c te d  to  b e  d o n e  d o w n  b y  th e  te a ch e r , so  w o r s e
G roup  in te r v iew  th ree
S e l f  e f f ic a c y  c a n  b e  a ff e c te d  b y  fou r  c a u sa l fa c to r s  (B andu ra , 1 9 8 2 ) .  T h e se  
in c lu d e  m a s te r y  e x p e r ie n c e  r e la ted  to  p r e v io u s  p er fo rm an ce  o f  ta sk s  and  s o c ia l  
p e r su a s io n  o r  e x p o su r e  to  ju d g em en ts  a bou t p r ev io u s  e x p e r ie n c e , g e n e r a lly  g iv e n  
in  ed u c a t io n  a s  fe ed b a ck . A  h ig h e r  s e l f  e f f ic a c y  is  r e la ted  to  h a v in g  g o o d  m a s te r y  
o f  th e  ta sk  g iv e n  and  p o s i t iv e  fe ed b a ck . E a ch  o f  th e s e  c a u s a l fa c to r s  w i l l  
in f lu e n c e  s e l f  e f f ic a c y  le v e ls  to  a  d if fe ren t e x ten t  and  in d iv id u a ls  w i l l  b e  a f f e c te d  
b y  th em  d if fe r en t ly . In d ian a  d em on s tr a ted  a  g o o d  m a s te r y  o f  p h y s ic s ,  as  
e v id e n c e d  b y  h er  r e su lts , so  w o u ld  b e  p r e d ic te d  to  rep ort a  h ig h  s e l f  e f f ic a c y ,  b u t  
th is  le v e l  w a s  r ed u c ed  b y  th e  fe ed b a ck  sh e  r e c e iv e d  fr om  h e r  t e a ch er , n o t  ju s t  
ab ou t h e r  re su lts  bu t ab ou t h er  p h y s ic s  e x p e r ie n c e  in  g en era l.
L a te r  in  th e  in te r v iew  w h e n  w e  w e r e  ta lk in g  a b ou t w h e th e r  th e  g ir ls  fe lt  th a t  
p h y s ic s  w a s  a  m a le  su b je c t  Ind ian a  a g a in  ta lk ed  a b o u t h o w  h e r  te a ch e r  
d is c o u r a g ed  p e o p le  fr om  c h o o s in g  p h y s ic s  A - le v e l .
ou r  te a ch e r  sa id  to  a  g ir l  in  ou r  c la s s  th a t sh e  sh o u ld n ’t do  it ‘c o s  sh e  is  
g e tt in g  g o o d  g ra d e s, b u t th a t sh e  s h o u ld n ’t  d o  it at s c h o o l  ‘c o s ,  and  th a t
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w a s  l ik e  m ak es  s en se  o u t  o f  it s o  sh e  r e a lly  w a n te d  to  d o  it and
th en  h e  w a s  lik e  o h  n o , th a t is  a  b o y s ’ su b je c t  a n d .......
G roup  in te r v iew  th ree
E ar lier  in  I n d ia n a ’s n arra tive  I d e s c r ib ed  h o w  h er  te a ch e r  d id  n o t  e n c o u r a g e  a n y  
o f  h e r  g r ou p  to  th ink  a bou t c o n t in u in g  to  s tu d y  p h y s ic s  b e c a u s e  h e  fe lt  th a t th e y  
a ll  d id  n o t  h a v e  th e  a b il ity  n e c e s s a r y  fo r  th is . T h is  c om m en t  a b o v e , w h ic h  is  v e r y  
su rp r is in g  to  h ear  in  a  2 1 st c en tu ry  c la s sr o om , m o v e s  th is  d is c u s s io n  fr om  o n e  o f  
g en e ra l a b il ity  o f  th e  c la s s  to  id e n t ify in g  p h y s ic s  a s  a  b o y s  su b je c t . W h e th e r  th is  
is  w h a t  w a s  a c tu a lly  sa id  o r  is  ju s t  In d ian a ’s in terp r e ta tion  in  lig h t  o f  th e  fa c t th a t  
I am  a s k in g  h er  ab o u t ‘g ir ls  a nd  p h y s ic s ’ is  d if f ic u lt  to  d e c id e . O n e  h o p e s  th a t it 
is  th e  la tter  n o t  th e  fo rm er.
A t  th e  start o f  th e  r ese a r ch  p r o c e s s , Ind ian a  d e sc r ib e s  h er  r e la t ion sh ip  w ith  
p h y s ic s  in  n e g a t iv e  term s. S h e  d o e s  n o t  e n jo y  th e  sub jec t , sh e  d o e s  n o t  f in d  it 
in te r e s t in g , sh e  f in d s  it to  b e  b o r in g  and  d if f ic u lt  and  is  d e f in it e ly  n o t  th in k in g  o f  
c o n t in u in g  h e r  s tu d y  o f  it p a s t  G C SE . S h e  d o e s  h ow e v e r  h a v e  a  v e r y  b ig  in te re st  
in  p rod u c t  d e s ig n  and  m a th em a tic s  and  th e s e  are  su b jec ts  sh e  w a n ts  to  carry  o n  in  
th e  fu tu re  and  h a v e  a  c a reer  in v o lv in g  th em . A t  s om e  p o in t  (p o s s ib ly  f o l lo w in g  a  
careers  in te r v iew  o r  a  d is c u s s io n  a b ou t h er  A - le v e l  c h o ic e s ,  bu t th is  is  n o t  m ad e  
c le a r ) , sh e  r e a lis e s  th a t to  support h er  fu tu re  ca re er  in  p ro d u c t d e s ig n ,  s tu d y in g  
p h y s ic s  a t A - le v e l  w i l l  b e  v e r y  h e lp fu l. A t  th is  s ta g e  sh e  g o e s  to  ta lk  t o  h e r  
p h y s ic s  tea ch e r , th e  p e r so n  sh e  s e e s  a s  b e in g  a  m em b er  o f  th e  f igu red  w o r ld  o f  
p h y s ic s ,  a  p e r so n  w h o  c an  h e lp  h e r  to  m o v e  in to  th is  w or ld .
T h is  te a ch e r  shu ts  th e  d o o r  o n  h er  p o s s ib le  en tr y  in to  th e  f ig u red  w o r ld  o f  
p h y s ic s . H e  te lls  h er  th a t sh e  sh o u ld  n o t  en ter  th is  w o r ld , th a t sh e  w o u ld  n o t  b e  
su c c e s s fu l  in  th a t w o r ld  and  tha t th e  w o r ld  o f  p h y s ic s  is  n o t  fo r  her . H is  r e a so n s  
fo r  th is  d o  n o t  m ak e  s en se  to  Ind iana . H e  t e l l s  h er  th a t sh e  w i l l  n o t  b e  s u c c e s s fu l  
at g a in in g  a  g o o d  g rad e  fo r  A - le v e l  b e c a u s e  sh e  is  in  s e t  3; sh e  w o u ld  o n ly  
p o s s ib ly  g a in  a  D  g rad e . (T h e  s c h o o l  sp lit  th e ir  s tu d en ts  in to  tw o  p o p u la t io n s , a n  
upp er  and  a  low e r , b a s ed  o n  a tta inm en t and  e v e n  th o u g h  In d ian a  is  in  s e t  3 sh e  is  
in  th e  to p  p o p u la t io n  so  is  ta k in g  G C SE s  in  th e  th ree  s ep a ra te  s c ie n c e s ) .  In d ian a  
is  c o n fu s e d  b y  th is  s ta tem en t  a s  sh e  is  p r ed ic a ted  to  g a in  a  g rad e  A  fo r  G C SE
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p h y s ic s  (w h ic h  sh e  d id  in  fa c t  d o ) . A n o th e r  r e a so n  th e  tea ch e r  g iv e s  is  th a t sh e
w o u ld  n o t  b e  ab le  to  c o p e  w ith  th e  m a th em a tic s  s id e  o f  th e  p h y s ic s  sy lla b u s .
• ^
A gam , Ind ian a  is  c o n fu s e d  b y  th is  a s  sh e  h a s  a lr e a d y  a c h ie v e d  a  g r ad e  A  in  h e r
G C SE  m a th em a tic s , a  y ea r  ear ly .
It is  n o t  o b v io u s  to  h er  w h y  th is  te a ch e r  f e e ls  th a t s tu d en ts  w h o  g a in  a  g r ad e  A  
fo r  G C SE  p h y s ic s  w i l l  o n ly  g o  o n  to  g a in  a  D  g rad e  at A - le v e l .  T h is  r e a so n in g  is  
v e r y  c o n fu s in g  fo r  Ind iana . G a in in g  a g r ad e  A  fo r  G C SE  in d ic a te s  a  h ig h  le v e l  o f  
a tta inm en t and  m o s t  p u p ils  w o u ld  e x p e c t  th a t th is  in d ic a te s  th a t th e y  h a v e  a  g o o d  
un d ers tan d in g  o f  th e  su b jec t  and  tha t i f  th e y  c h o o s e  to  s tu d y  tha t su b je c t  fu rther  
th en  th e y  w i l l  b e  su c c e s s fu l.  N o t  o n ly  is  th is  te a ch e r  sa y in g  th a t th is  w i l l  n o t  
h ap p en  fo r  p h y s ic s ,  th e  s ta tem en t  is  c a u s in g  Ind ian a  to  d ou b t w h e th e r  sh e  w i l l  b e  
s u c c e s s fu l  in  a n y  su b je c t  w h e r e  sh e  g a in s  th is  g r ad e  at G C SE . T h is  is  n o t  o n ly  
m ak in g  h er  id e n t if ic a t io n  w ith  p h y s ic s  m o r e  d if f ic u lt  b u t is  h a v in g  an  in f lu e n c e  
o n  h er  o v e ra ll  id e n t ity  d e v e lo pm en t  a s  a  h ig h  a tta in in g  stud en t.
T h e  te a ch e r  a ls o  m ad e  a  s ta tem en t  (b y  im p lic a t io n  th rou gh  h is  a c t io n s )  to  th e  
w h o le  o f  In d ian a ’s  c la s s  a b o u t th e ir  la ck  o f  a b il ity  b y  n o t  a llo w in g  th em  to  a tten d  
a  ta lk  a im ed  at p u p ils  w h o  c o u ld  g o  o n  to  s tu d y  p h y s ic s  a t A - le v e l .  T h is  a g a in  
d em on s tr a te s  th a t th e  te a ch e r  h a s  a  m a jor  in f lu e n c e  o n  w h e th e r  a n y  o f  h is  p u p il s  
c o u ld  em b ra c e  th e  f ig u r ed  w o r ld  o f  s c h o o l  p h y s ic s .
C h a r lo t te
C har lo tte  w a s  part o f  th e  H in to n  S c h o o l y e a r  10  Y e s  m ix e d  g rou p . S h e  w a s  
th in k in g  o f  c h o o s in g  A - le v e l  p h y s ic s  b e c a u s e  ‘I am  g o o d  at p h y s ic s  and  
und erstand  it a s  I am  a ls o  g o o d  a t m a th em a tic s  b u t it is  n o t  n e c e s s a r ily  m y  
fa v ou r ite  s u b je c t’. C har lo tte  w a s  o n e  o f  th e  f e w  g ir ls  w h o  ra ted  h e r s e l f  a s  o n e  o f  
th e  b e s t  a t p h y s ic s  w h e n  c om p a red  to  th e  r e s t  o f  h e r  c la s s  a lth o u gh  sh e  fe lt  sh e  
o n ly  lik ed  p h y s ic s  a s  m u ch  a s  h er  fr ien d s . T h is  c o u ld  b e  b e c a u se  sh e  d e s c r ib e d  a  
p h y s ic s  ty p e  o f  p e r so n  a s  s om e o n e  w h o  w a s  ‘q u ite  g e e k y ’ and  sh e  w a s  n o t  su re  i f  
sh e  f e l l  in to  th is  c a te g o ry  o r  n o t, e v e n  th o u g h  sh e  w a s  g o o d  at p h y s ic s . In  th e
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en d , C h a r lo tte  g a in ed  a  g rad e  A  fo r  G C SE  P h y s ic s  w h ic h  sh e  sa id  w a s  du e  to  h er  
la c k  o f  e f fo r t  b e c a u s e  sh e  fe lt  th a t i f  sh e  h a d  d o n e  m o re  w o rk  sh e  w o u ld  h a v e  
g a in e d  th e  to p  grade .
C har lo tte  c am e  fr om  w ha t  c o u ld  b e  d e sc r ib e d  a s  an  up p er  m id d le  c la s s  o r  
p r o fe s s io n a l b a ck g ro un d . S h e  c a te g o r ise d  h er  fa th er  a s  p r o fe s s io n a l an d  h er  
m o th e r  a s  c le r ic a l o n  th e  q u es t ion n a ire . D u r in g  th e  c o u r se  o f  th e  in te r v iew s  sh e  
m en t io n e d  a  b ro th er  w h o  w an ted  to  g o  in to  en g in e e r in g . S h e  fe lt  th a t h er  paren ts  
w o u ld  supp ort h er  to  d o  w ha t  sh e  w an ted . S h e  ta lk ed  ab o u t  th em  w an tin g  h er  to  
g o  to  u n iv e r s ity  b u t th a t sh e  c o u ld  c h o o s e  w h a t  su b jec t sh e  w a n te d  to  d o .
C h a r lo tte ’s o th er  o r ig in a l c h o ic e s  fo r  A - le v e l  w e r e  F ren ch  a nd  S p an ish  b e c a u s e  
sh e  w a s  g o o d  at la n g u a g e s , m a th em a tic s  b e c a u s e  sh e  u n d e r s to o d  it and  
g e o g ra p h y  b e c a u s e  sh e  fo u n d  it in te re st in g . In  th e  en d  sh e  c h o s e  m a th em a tic s ,  
g e o lo g y ,  F r en ch  and  S p an ish . S h e  d id  n o t  c h o o s e  p h y s ic s  ‘n o t  b e c a u s e  I d o n ’t 
l ik e  p h y s ic s , th a t’s ju s t  b e c a u s e  I p re ferred  o th er  su b je c t s35’ .
C har lo tte  e x p la in ed  th a t th e  su b je c ts  sh e  f in a lly  c h o o s e  fo r  A - le v e l  w e r e
w h a t  I am  in te r e s ted  in  th e  m o s t , I h a v e  a b s o lu t e ly  n o  id ea  w h a t  I w an t  to  
d o  la te r  o n , l ik e  c lu e le s s  and  it w a s  b a s ic a lly , it w a s  su b je c ts  th a t I d id , 
p a r tly  I d id  th e  b e s t  a t, th e  o n e s  I e n jo y  th e  m o s t  and  I w a s  m o s t  
in te r e s ted  in  so
In d iv id u a l in te r v ie w
Sh e  e x p la in ed  th a t sh e  d id  n o t  fe e l p r e s su r is ed  in to  c h o o s in g  p a r ticu la r  su b jec ts;  
sh e  ju s t  c h o s e  th e  o n e s  th a t w e r e  h er  fa v o u r ite s . S h e  ta lk ed  a bou t h er  c h o ic e s  b y  
s a y in g
I k n ow  a lo t  o f  p e o p le  h a v e  sa id  th a t, th a t ’s l ik e , th a t ’s a  r an d om  c h o ic e  
and  th a t is  v e r y  m e , I am  v e r y  ra nd om , s o  y e a h  I k n o w  in  th a t r e sp e c t  it
35 G e o lo g y  i s  o n ly  o f f e r e d  b y  a  f e w  s c h o o l s  fo r  A - le v e l .
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p ro b ab ly  r e f le c ts  m y s e lf , b u t I k n ow , y e a h  I am , I w i l l  g o  w ith  w h a t  I am  
co n f id en t  w ith  and  i f  I am  y e a h ,  I am  g o o d  at th is  su b je c t  I w i l l  ta k e  it, 
s e e  h o w  it g o e s
In d iv id u a l in te r v iew
P re v io u s  r e se a rch  in to  c h o ic e s  (E c c le s  e t  a l., 1 9 8 3 ;  B o e  e t a l., 2 0 1 1 ;  P ik e  and  
D un n e , 2 0 1 1 )  h a s  s h o w n  h o w  m an y  p o s t - 16  c h o ic e s  are  b a s ed  o n  fu tu re  c a re er  
g o a ls . It is  r e fr e sh in g  to  s e e  th a t n o t  a ll g ir ls  m ak e  th e ir  p o s t - 16  c h o ic e s  w i th  th is  
fo c u s  in  m in d .
In  an  ear lier  g r ou p  in te r v iew  C ha r lo tte  d e sc r ib ed  h e r s e l f  as
I g u e s s  s tron g , l ik e  p h y s ic a l ly  and  m en ta lly  a nd  I try , y e a h  p o s i t iv e  as  
w e l l ,  d e f in i t e ly  p o s i t iv e  som e tim e s
G roup  in te r v iew  th re e
W h en  ta lk in g  a bou t h er  su b jec t  c h o ic e s  sh e  d e s c r ib e d  h o w  o th er  p e o p le  m ig h t  
p e r c e iv e  h er  c h o ic e s .
i f  th e y  th ink , o h  th a t is  a  b it  w e ird , w h y  w o u ld  y o u  d o  th a t su b je c t , I am  
ju s t  l ik e  o h , l ik e  a  lo t  o f  p e o p le  h a v e  sa id  w h y  are y o u  d o in g  g e o lo g y ,  i t ’s 
ro ck s , b u t I am  a c lim b er , I l ik e  r o ck s , r o ck s  is  m y  th in g , r o ck s  i s n ’t y o u r  
th in g , d e a l w ith  it, w h o  ca res
In d iv id u a l in te r v ie w
C ha r lo tte  w en t  o n  to  sa y
I d o n ’t  s e e  w h y  w e  sh o u ld  c o n fo rm  to  s o c ie t y ’s s te r e o ty p ic a l s tu ff , I d o n ’t  
th ink , I, w h o  c a r e s  i f  y o u  are a  g u y  o r  a  g ir l ju s t  ‘c o s  y o u  d o , l ik e  s om e  
p e o p le  th in k  p h y s ic s  is  m an ly  o r  fo r  m en  o r  w h a te v e r  o r  is  n o t  v e r y  g ir ly , 
w h o  c a re s , i f  y o u  lik e  p h y s ic s  g o  w ith  p h y s ic s ,  it d o e s n ’t m ak e  a  
d if fe r en c e
In d iv id u a l in te r v ie w
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C ha r lo tte  d e sc r ib ed  h e r s e l f  a s  l ik in g  to  b reak  s te r e o ty p e s  and  d e sc r ib ed  h o w  a s  a  
r o c k  c lim b er  sh e  w a s  th e  o n ly  g ir l  o f  h e r  standard  in  h e r  c o u n ty  an d  so  w a s  u s e d  
to  b e in g  th e  o d d  o n e  ou t. C har lo tte  s p o k e  a  lo t  ab ou t c lim b in g , it w a s  h er  m a in  
h ob by . S h e  c le a r ly  r e la ted  h er  s tr on g  p h y s ic a l and  m en ta l a ttitu d e  to  h er  a b il ity  in  
c lim b in g  and  h e r  o n e -m in d ed n e s s  in  p u r su in g  a  h o b b y  w h ic h  n o t  m an y  o th er  
g ir ls  p a r tic ip a ted  in . S h e  o ft e n  u s e d  th e  p h ra se  ‘m an  u p ’ w h e n  ta lk in g  a b o u t h o w  
sh e  fe lt  o th er  g ir ls  w e r e  n o t  c o n f id en t  to  s tand  o u t  fr om  th e  c r ow d  and  sh e  fe lt  
th a t th is  c am e  fr om  h er  c lim b in g  e x p e r ie n c e s .  T h e se  r e fe r en c e s  to  c lim b in g  and  
th e  fa c t  th a t C h ar lo tte  u s e d  c lim b in g  term s to  e x p la in  h o w  sh e  fe lt  a bou t h o w  
o th er s  s a w  h er  d em on str a te  a sp e c ts  o f  b o th  h e te r e o g lo s s ia  (F ra n c is ,2 0 1 0 )  and  
f em a le  m a s c u lin i ty  (M en d ic k . 2 0 0 3  and  2 0 0 6 ) .  T o  b e  a  c lim b er  C ha r lo tte  h a s  to  
p er fo rm  m a n y  a s p e c t s  o f ,  w h a t  o th ers  m ig h t  term , m a s cu lin ity ;  sh e  h a s  to  b e  
s tr on g , a c t iv e  and  o b je c t iv e  in  o rd er  to  b e  th e  e x c e lle n t  c lim b er  th a t sh e  is . T h is  
d o e s  n o t  m ak e  her , to  m y  m in d , ‘m or e  m a s c u l in e ’ th an  o th e r  g ir ls , it ju s t  
d em on stra te s  th a t a  b in a ry  o rd e r in g  o f  fem in in e  a nd  m a sc u l in e  tra its  d o e s  n o t  
r e f le c t  w h a t  is  a c tu a l ly  h a p p en in g  in  id e n t ity  w o r k . C har lo tte  is  h a p p y  to  p e r fo rm  
m a s c u lin i ty  and  it d o e s  n o t  m ak e  h er  a n y  le s s  fem in in e ,  fr om  h er  p o in t  o f  v ie w .  
S h e  a ls o  f e e ls  th a t o th er  g ir ls  s h o u ld  h a v e  th e  c o n f id e n c e  to  p er fo rm  m a sc u lin ity ,  
h en c e  th e  u s e  o f  th e  te rm  ‘m an  u p ’ .
S h e  th en  d e s c r ib ed  h o w  sh e  fe lt  o th er  p e o p le  m ig h t  n o t  b e  a s  c o n f id en t  a s  h er  to  
pu rsu e  su b je c ts  th a t th e y  fe lt  o th ers  w o u ld  r id ic u le  th em  abou t.
I th ink  a lo t  o f  p e o p le  w o u ld  th in k , w o u ld  w o r ry  a b ou t  w h a t  p e o p le  
th o u gh t  o f  th em , sh o u ld  s a y  i f  I t o o k  p h y s ic s , i f  y e s  a no th e r  g ir l t o o k  
p h y s ic s  and  th en  p e o p le  sa id  w h y  are y o u  ta k in g  p h y s ic s  y o u  sh o u ld  b e  
ta k in g  lik e  h is to r y  o r  s om e th in g  lik e  th is , w h ic h  p e o p le  m a yb e  p o s s ib ly  
s e e  a s  a  b it  m or e , n o t  g ir ly , bu t a  b it  m o r e , it is  ju s t  n o t  a s  so r t o f  
s te r e o ty p ic a l m a le  o r ien ta ted  sub je c t  y o u  k n ow , and  th en  y e a h  s om e  
p e o p le ,  ju s t  th e y  g o ,  o h  n o  I am  n o t  r e a lly  su re  s om e  p e o p le  are s a y in g  I 
sh o u ld  n o t  d o  p h y s ic s ,  I am  a  g ir l, w h a te v e r ,  b u t and  I k n ow  tha t w o u ld  
a ff e c t  s om e  p e o p le ’s c h o ic e s ,  I k n o w  it d e f in i t e ly  d o e s , s om e  p e o p le  
w o u ld  n o t  tak e  a  su b je c t  b e c a u s e  th e y  th ink , b e c a u s e  o f  w h a t  th e y  th in k
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o th er  p e o p le  w o u ld  th ink  o f  th em  and  I d o n ’t th in k  that is  r e a lly  r ig h t  and  
th a t y o u  sh o u ld  ju s t  d o  w h a t  y o u  w an t
In d iv id u a l in te r v e iw
C har lo tte  w a s  h o w e v e r  c o n f id en t  th a t th in g s  w o u ld  ch a n g e  in  th e  fu tu re  and  that  
m ore  p e o p le  w o u ld  c h o o s e  su b jec ts  th a t th e y  w a n te d  to  and  w o u ld  n o t  b e  so  
a f f e c te d  b y  w h a t  o th ers  th ou gh t . S h e  u s e d  g ir ls  and  p h y s ic s  a s  an  e x am p le  o f  
th is .
I th in k  it  w i l l  c h a n g e , I th in k  e v e r y th in g  c h a n g e s  a ll  th e  t im e , s o  I th in k  it  
ha s  to  ch an g e  at s om e  p o in t , b u t w h e th e r  th a t is  in  th e  n e x t  10  y ea rs  o r  th e  
n e x t  1 0 0  y ea rs  o r  w h a te v e r , b u t I g u e s s ,  ‘c o s  a  lo t  o f  s c ie n t is t s  s e em  to  b e  
m en , th e  so r t o f  fo u n d in g , l ik e  fu n d am en ta ls  o f  l ik e  p h y s ic s , a  lo t  o f  
b ra in y  p e o p le  l ik e  E in s te in  a nd  N ew to n ,  th e y  are a ll  m en , s o  I g u e s s  ou r  
fo u n d a t io n  o f  p h y s ic s  w o u ld  b e  i f  d is c o v e r e d  b y  m en  it s h o u ld  b e
co n t in u ed  b y  m en , b u t th a t is  n o t  tru e , th ere  are fem a le  a s tr o n au ts  it
is  ju s t  t im e  to  ch a n g e , p e o p le  ch a n g e  and  th e y  g o  a c tu a lly , m a yb e  th is  is  
m ore  n o rm a l o r  w h a t  th e y  p e r c e iv e  a s  n o rm a l, it is  c h a n g ed  s o  m u ch
In d iv id u a l in te r v e iw
D u r in g  th e  c o u r se  o f  ou r  m e e t in g s , C h ar lo tte  a lw a y s  stru ck  m e  as s om e o n e  w h o  
w a s  v e r y  c om fo r ta b le  w ith  h e r  o w n  in d iv id u a l id en t ity . S h e  w a s  n o t  a fra id  t o  s a y  
w h a t  sh e  th o u gh t  and  n o t  a fra id  to  ta lk  a b o u t  her , w h a t  sh e  term ed , u n u su a l  
h o b b y  o f  r o ck  c lim b in g .  S h e  a ls o  k n ew  tha t sh e  w a s  v e r y  g o o d  at c lim b in g ,  a t a  
standard  a b o v e  a ll  th e  o th er  g ir ls  in  h er  c o u n ty , a nd  th a t th is  a ls o  m ad e  h er  s tand  
o u t  e v e n  in  th e  r o ck  c lim b in g  w o r ld .
W h en  d is c u s s in g  h o w  sh e  w o u ld  d e sc r ib e  h e r se lf , C h a r lo tte  d em on str a ted  th a t  
sh e  fe lt  th a t sh e  k n ew  w h o  sh e  w a s  and  h o w  o th er  p e o p le  s a w  her . S h e  d e s c r ib e d  
h e r s e l f  a s  n o t  b e in g  a f f e c te d  b y  w h a t  o th er  p e o p le  th o u gh t  o f  her. H ow e v e r ,  sh e  
d id  r e c o g n is e  th a t o th er  p e o p le  w e r e  so  a ff e c te d  and  th a t th is  c o u ld  m ak e  
id e n t i f ic a t io n  w o r k  d if f ic u lt ,  e s p e c ia l ly  i f  h o w  y o u  sa w  y o u r s e l f  w a s  d if fe r en t  
fr om  h o w  y o u  fe lt  o th er  p e o p le  s a w  y o u . T h is  c o n f li c t  c o u ld  r esu lt in  a n  id e n t ity  
m ore  g ea r ed  tow ard s  o th er s  th an  b e in g  tru e  to  y o u r  o w n  ‘inn er  s e l f .  C h a r lo tte
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d id  n o t  f e e l  th a t sh e  h ad  th is  c o n f l ic t  and  th a t h er  id e n t ity  a s  s e e n  b y  o th er s  w a s  
th e  sam e  a s  h o w  sh e  sa w  h er se lf .
In  R o s e ’s s to r y , w e  s aw  h o w  th e  d raw  o f  a  fu tu re  ca reer  h ad  sh a p ed  h e r  sub jec t  
c h o ic e s  and  a ls o  h er  id e n t i f ic a t io n  w ith  p h y s ic s .  F o r  C har lo tte , th ere  is  n o  fu tu re  
ca reer  in  th e  p ic tu r e . S h e  e x p la in s  th a t sh e  h a s  c h o s e n  h er  A - le v e l  su b je c ts  p u r e ly  
o n  in ter est  and  en jo ym en t . S h e  h a s  n o  id ea  a b o u t w h a t  sh e  w an ts  to  d o  in  th e  
fu tu re . T h is  is  a  b o ld  s ta tem en t . C har lo tte  fe e ls  c om fo r ta b le  w ith  th e  id e a  th a t at 
th e  m om en t  h er  c h o ic e  o f  su b je c ts  to  s tu d y  d o e s  n o t  n e e d  to  b e  lin k ed  to  a  fu tu re  
career . S h e  r e a lis e s  th a t th is  w i l l  c om e  in  th e  fu tu re , b u t fo r  n o w  sh e  is  su re  
e n o u g h  o f  h er  o w n  id en t i ty  to  n o t  fe e l th a t sh e  h a s  to  d o  w ha t o th ers  th in k  sh e  
sh o u ld  d o , b u t th a t sh e  c a n  d o  w h a t  sh e  w an ts  to  do .
S c o u t
W hen  I first m e t  S co u t  sh e  w a s  in  y ea r  9  at H in to n  S c h o o l . S h e  w a s  v e r y  
n o t ic e a b le  in  th e  g roup ; sh e  w a s  th e  o n e  w ith  th e  ‘s t ic k y  u p ’ ha ir  th a t h a d  a  
co lo u r ed  s treak  in  it. T h e  c o lo u r  o f  th e  s treak  c h a n g e d  o v e r  tim e  and  th e  le n g th  o f  
th e  ha ir  d id  bu t it r em a in ed  ‘s t ic k y  u p ’. O n  h er  q u es t ion n a ir e  S c o u t  in d ic a te d  th a t  
sh e  d id  n o t  l iv e  in  th e  to w n  w h er e  H in to n  S c h o o l  is  s itu a ted  bu t in  a n o th e r  sm a ll  
to w n  a b ou t te n  m ile s  aw ay . T h is  w o u ld  m e an  th at sh e  h ad  a  lo n g ish  b u s  jo u r n e y  
e v e r y  d a y  and  th a t H in to n  S c h o o l  w a s  n o t  th e  n ea r es t  to  w h e r e  sh e  liv ed .
S tu d y in g  a t H in to n  S c h o o l h ad  th e r e fo r e  b e e n  a  c h o ic e  ra ther  th an  ju s t  g o in g  to  
th e  lo c a l s ch o o l.
O n  h er  q u es t io n n a ir e  S c o u t  r ep or ted  th a t h e r  m o th e r  w a s  fr om  a  p r o fe s s io n a l  
b a ck g ro un d  and  tha t sh e  d id  n o t  k n ow  w ha t  h e r  fa th er  d id . D u r in g  th e  in te r v iew s  
it b e c am e  apparen t th a t sh e  l iv e d  in  a  s in g le  p a r en t h o u se h o ld . S h e  d id  n o t  
m en t io n  o th er  fa m ily  and  w h e n  sh e  sp o k e  ab o u t h om e  it w a s  ju s t  a b ou t h er  and  
h er  ‘m um ’. S h e  e x p la in ed  th a t h er  m o th er  w a s  a  su p p ly  te a ch e r  and  th a t it w a s  
s om e tim e s  d if f ic u lt  b e c a u s e  sh e  d id  n o t  h a v e  a  fu ll t im e  jo b . S h e  fe lt  th a t h er
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m o th e r  w an ted  h er  to  b e  s u c c e s s fu l  a t s c h o o l  s o  th a t sh e  c o u ld  g e t  a  g o o d , s ecu r e  
j o b  in  th e  fu ture .
I c h o s e  S co u t  a s  part o f  th e  y e ar  9  N o  to  p h y s ic s  b u t Y e s  to  o th er  s c ie n c e s  g r ou p  
as sh e  in d ic a ted  o n  h e r  q u es t io n n a ir e  th a t sh e  w a s  th in k in g  o f  ta k in g  b io lo g y ,  
F ren ch , m a th em a tic s  and  art fo r  h er  A - le v e ls .  T h e  d e c is io n  n o t  to  c h o o s e  p h y s ic s  
is  o f t e n  lin k ed  to  its  c lo s e n e s s  to  m a th em a tic s  b u t h ere  w a s  a  p u p il w h o  w a s  
in ter e s ted  in  s tu d y in g  m a th em a tic s  so  th is  c o u ld  n o t  b e  th e  barrier fo r  h er  to  th e  
s tu d y  o f  p h y s ic s .
O n  h er  q u es t io n n a ir e  S c o u t  sa id  th a t sh e  w a s  n o t  g o in g  to  c h o o s e  p h y s ic s  
b e c a u s e  sh e  fo u n d  it hard . H e r  c h o ic e  o f  w o r d s  to  d e sc r ib e  p h y s ic s  in  a  la ter  part  
o f  th e  q u es t io n n a ir e  w a s  m ix e d . T h e y  w e r e  -  ‘l ik e ’ , ‘a n x io u s ’, ‘d i f f ic u l t ’, 
‘in te r e s t in g ’ and  ‘c o n fu s in g ’ . M y  f e e l in g  is  th a t S co u t  w a s  n o t  su re  w h e r e  to  
p o s i t io n  h e r s e l f  w ith  r ega rd s  to  p h y s ic s . S om e  o f  it sh e  lik ed  and  fo u nd  
in te re st in g . O th er  parts  o f  it c o n fu s e d  h e r  and  m ad e  h er  a n x io u s . S h e  a ls o  th o u gh t  
p h y s ic s  w a s  d if f ic u lt .
O n e  th em e  th at em e rg e d  in  th e  fir st g r ou p  in te r v iew  and  tha t S c o u t  th en  
m en t io n e d  in  a ll  th e  su b s eq u en t  in te r v iew s  w a s  th a t sh e  d id  n o t  f e e l  c o n f id e n t  
a b ou t h er  a b il ity  in  p h y s ic s . O n e  o f  th e  r e a so n s  sh e  g a v e  fo r  th is  w a s  th e  la ck  o f  
fe ed b a ck  tha t sh e  r e c e iv e d  fr om  h er  te a ch e rs .
w ith  m ark in g , i t ’s l ik e  y o u  d o n ’t r e a lly  k n ow  w h a t  y o u  are tr y in g  t o  s h o w
w h e n  y o u  are d o in g  s p e c i f ic  w o r k  y o u  d o n ’t r e a lly  k n o w  w h a t  y o u  are
a c tu a lly  tr y in g  to  s h o w , l ik e  sk i lls  in  p h y s ic s
G roup  in te r v iew  o n e
S h e  lin k e d  th is  la ck  o f  k n o w in g  w h a t  sh e  w a s  tr y in g  to  d em on str a te  in  h er  w o r k  
in  p h y s ic s  to  th e  la ck  o f  r e a s su ra n c e  fr om  h er  tea ch e rs  th a t sh e  w a s  d o in g  th e  
r ig h t th in g .
I d o n ’t r ea lly , i t ’s n o t  th a t y o u  are w r o n g  o r  y o u  d o n ’t k n ow  w h a t to  d o , 
i t ’s ju s t  tha t I w an t  r e a s su ra n c e  th a t I am  d o in g  it r ig h t  th en  i f  y o u
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d o n ’t th in k  y o u  are [d o in g  it r igh t] o r  y o u  th ink  y o u  m ig h t  h a v e  a  
d iffe r en t  so r t o f  th in g , th en  th e y  ( te a c h e r s )  c a n  ju s t  c om e  o v e r  and  c h e c k  
to  m ak e  sure  th a t y o u  are d o in g  it r igh t, c o s  o th e rw ise  y o u  are g o in g  to  
f e e l  th en , i f  y o u  h a v e n ’t  h a d  th a t r ea s su ran c e
G roup  in te r v iew  tw o
In  th e  f o l lo w  up  o n e  to  o n e  in te r v iew  I a sk ed  S c o u t  a g a in  a bo u t th e  r e la t io n sh ip  
b e tw e e n  th e  fe ed b a c k  sh e  r e c e iv e d  and  h er  r e la t ion sh ip  w ith  su b je c ts . S h e  a g a in  
a g r e ed  tha t th is  w a s  an  im p or tan t is su e  fo r  her.
I k in d  o f  n e e d  to  k n ow  w h a t  I h a v e  d o n e  r igh t and  w ha t I h a v e  d o n e  
w ron g  in  o rd er  to  fe e l th a t I h a v e  d o n e  w e l l  and  th a t I c an  im p ro v e , ‘c o s  i f  
I am  n o t  g e tt in g  to ld  w h a t  I c a n  im p ro v e  o n  th en  I d o n ’t  r e a lly  g e t  w h ic h  
b it I h a v e  d o n e  r igh t
In d iv id u a l in te r v ie w
F or  S co u t , w h e n  sh e  r e c e iv e s  e f f e c t iv e  fe ed b a c k  th is  su pp o rts  h er  fu tu re  
p er fo rm an ce  and  a l lo w s  h er  s e l f  e f f ic a c y  to  in c r ea se . It is  w h e n  sh e  d o e s  n o t  g e t  
th is  ty p e  o f  fe ed b a c k  tha t h er  s e l f  e f f ic a c y  d e c r ea se s .
T h e  s e c o n d  g ro up  in te r v iew s  fo c u s e d  o n  te a ch er s  and  te a c h in g  o f  b o th  p h y s ic s  
and  th e  in t e r v ie w e e s ’ fa v ou r ite  su b jec t . S c o u t  l in k ed  h er  lik in g  o f  h is to r y  to  th e  
h e lp  sh e  r e c e iv e d  fr om  th e  te a ch e r .
i f  y o u  n e e d  h e lp  w ith  d if fe r en t  ty p e s  o f  e x am  q u e s t io n s , th en  sh e  s h o w s
u s  h o w  to  g e t  th em  o n  th e  s c h o o l  w e b s i t e  y o u  g e t  lo ts  o f  h e lp
G roup  in te r v ie w  tw o
S c o u t  c o n tr a s ted  th is  to  h er  p h y s ic s  c la s s r o om  w h e r e  sh e  d id  n o t  f e e l  th a t sh e  
c o u ld  a sk  fo r  h e lp .
it p u ts  p e o p le  o f f ‘c o s  th ey , o h  I c a n ’t p u t m y  h a nd  up  and  s a y  I d o n ’t  g e t  
it , ‘c o s  th e y  a lw a y s  sn ap  at y o u ,  d o n ’t g e t  a n y  h e lp
G roup  in te r v iew  tw o
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A s  s ta ted  a b o v e  th e  in terp e rso n a l r e la t io n sh ip  b e tw e e n  tea ch e rs  and  th e ir  s tu d en ts  
h a s  b e e n  p r e v io u s ly  id e n t if ie d  b y  F ish e r  and  R ick a rd s  ( 1 9 9 8 )  as b e in g  v e ry  
im p or tan t in  h o w  s tu d en ts  e n g a g e  w ith  a su b je c t . S c o u t  is  m o re  c o n f id en t  in  h er  
r e la t io n sh ip  w ith  th e  su b je c t  and  lik e s  it m o re  w h e n  sh e  s e e s  th e  te a ch e r  a s  b e in g  
h e lp fu l and  a pp ro ach ab le . W ith  p h y s ic s , w h e r e  sh e  c o n s id e r s  th e  te a c h e r  to  b e  
u n app roa ch ab le , a s  d em on s tr a ted  b y  th e  s ta tem en t  th a t th e  te a ch e r  ‘sn a p s ’ w h e n  
q u e s t io n s  are a sk ed , S c o u t  l in k s  th is  in a p p ro a ch ab ility  w ith  a  d is lik e  o f  th e  
su b je c t .
In  th e  th ird  g r ou p  in te r v iew  sh e  a g a in  sp o k e  ab o u t  h er  la ck  o f  c o n f id e n c e  and  th is  
t im e  d is c u s s e d  it w h e n  a sk ed  w h er e  sh e  w o u ld  g o  fo r  h e lp  i f  sh e  h ad  a  p r o b lem  
in  p h y s ic s . I a sk ed  h er  i f  sh e  w o u ld  a sk  h er  te a ch e r  fo r  h e lp .
M a y b e , it is  ju s t  ‘c o s  it is  to p  s et , y o u  d o n ’t r e a lly  w an t  to  a sk  th e  te a ch e r  
w h a t  it is , ‘c o s  it f e e ls  l ik e  e v e r y o n e  e ls e  k n ow s  w h a t  it is , s o  I w o u ld  
ra ther  ju s t  a sk  m o re  p e o p le  o n  m y  tab le  rather  th an  a sk  th e  tea ch e r
G roup  in te r v iew  th re e
T h is  w a s  e x p a n d ed  o n  in  th e  in d iv id u a l in te r v iew .
th ere  are a  lo t  o f  b r igh t p e o p le  in  th e  to p  s e t , are r e a lly  s u r e . . . . t h e y  k n o w  
ev e r y th in g  and  th en  i f  y o u  d o n ’t g e t  som e th in g , a  lo t  o f  w e l l ,  q u ite  a  f e w  
p e o p le , w i l l  b e  l ik e , w h y  d o n ’t y o u  g e t  it ‘c o s  i t ’s r e a lly  e a s y . . . . s o  k in d  o f  
i f  y o u  d o n ’t g e t  it th en  y o u  k in d  o f  d o n ’t w an t  to  te ll  a n y o n e  e ls e  th a t y o u
d o n ’t  g e t  i t  it  k in d  o f  m ak e s  y o u  f e e l  y o u  are lik e  n o t  a s  sm art a s
e v e r y o n e  e l s e  k in d  o f  m ak e s  y o u  a  lit t le  lo w e r  o n  th e  a b il ity  s c a le
In d iv id u a l in te r v ie w
F o r  S co u t , th e  to p  s e t  is  a  p la c e  o f  c om p e t it io n  n o t  c o lla b o ra t io n . T h is  p la c e  o f  
c om p e ti t io n  d o e s  n o t  a llo w  s e l f  e f f ic a c y  to  in cr ea se  (S ch u n k  and  M e e c e ,  2 0 0 5 ) .  
T h e  to p  se t  is  m ad e  up  o f  p e o p le  w h o  p er fo rm  ‘b e in g  sm a r t’ . S c o u t  f e e ls  th a t i f  
y o u  d o  n o t  p e r fo rm  ‘b e in g  sm a r t’ y o u  are m ark ed  o u t  a s  b e in g  d if fe r en t  to  th e  
o th er  m em b er s  o f  th e  g roup . H ow ev e r , S c o u t  d id  d e s c r ib e  h e r s e l f  a s  ‘b e in g  
sm ar t’ in  o th er  p ar ts  o f  th e  in te r v iew s . T h is  app ears  to  m e  to  b e  an o th e r  e x am p le
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o f  S c o u t  n o t  r e a lly  k n ow in g  h o w  to  p er fo rm  ‘b e in g  h e r s e l f ,  n o t  th e  s e l f  th a t sh e  
th in k s  o th er s  w an t  to  s e e  o r  h ear  abou t.
S c o u t  a ls o  d o e s  n o t  th in k  sh e  c a n  c om pa re  h e r s e l f  to  h er  p e e r s  in  h er  c la s s ,  so  
d o e s  n o t  g a in  in  s e l f  e f f ic a c y  fr om  s e e in g  s im ila r  o th e rs  b e in g  s u c c e s s fu l;  th e  
o p p o s it e  in  fa c t. T h is  p e r c e iv e d  lo w e r in g  o f  h e r  p h y s ic s  s e l f  e f f ic a c y ,  w h ic h  
fo rm s  part o f  h e r  p h y s ic s  id en tity , le a d s  to  S c o u t  h a v in g  m ix e d  f e e l in g  a b ou t h er  
p la c e  in  th e  f ig u red  w o r ld s  o f  p h y s ic s  an d  s c ie n c e .
A s  m en t io n e d  a b o v e  S c o u t ’s l is t  o f  p h y s ic s  w o r d s  in  th e  q u es t io n n a ir e  s h o w e d  a  
m ix tu r e  o f  a tt itu d es  to  th e  su b je c t . T h e y  w e r e  -  T ik e ’, ‘a n x io u s ’, ‘d i f f ic u l t ’, 
‘in t e r e s t in g ’ and  ‘c o n fu s in g ’. S c o u t  ta lk ed  a b o u t h er  p la c e  in  m a th em a tic s  and  
s c ie n c e s  in  th e  th ird  g r ou p  in te r v iew .
S co u t
D eb o ra h
S co u t
D eb o ra h
S c o u t
D eb o r a h
I h a v e  a lw a y s  fe lt  k in d  o f  l ik e  o d d  th o u gh , ‘c o s  l ik e  
m a th em a tic s  and  s c ie n c e ,  I d o n ’t, th a t is  k in d  o f  l ik e  w h y ,
I h a v e  th in k  th a t b o y s  are s e e n  a s  b e tte r  at it ‘c o s  I h a v e  
a lw a y s  fe lt  k in d  o f  o d d  k in d  o f  b e in g  th e  g ir l w h o  is  g o o d  
at m a th em a tic s  and  s c ie n c e  and  th in g s , and  I k in d  o f  d o n ’t 
h a v e  an y , w e l l  k in d  o f ,  I am  th e  sm artest p e r so n  in  m y  
fam ily  an d  I d o n ’t h a v e  a n y  lik e  c lo s e ,  o r  m y  d a d  o r  
a n y th in g , s o  it is  k in d  o f  l ik e , ju s t  k in d  o f  o d d  b e in g  a  
r ea lly  sm art g ir l w ith  lo ts  o f  sm art b o y s  
and  th a t d o e s n ’t m ak e  y o u  f e e l  g o o d  
w e l l ,  I d o n ’t m in d , it is , is  ju s t  that k in d  o f  w h y  I s e e  b o y s  
a s b e in g  m o re  a c a d em ic  ‘c o s  I h a v e  a lw a y s  fe lt  w e ird , w e l l  
b e in g  a  r e a lly  sm art g ir l  in  w ith  b o y s  
d o  y o u  fe e l w e ir d  ‘c o s ,  th a t is , d o  y o u  th ink  o th er  p e o p le  
I ju s t  th ink  o th e r  p e o p le  w o u ld  th in k  it is  w e ir d  and  lik e  
th e  g r o up s  th a t I am  in  is  a  lo a d  o f  sm art b o y s  and  it h a s  
a lw a y s  b e en , and  th e y  are lik e  a fra id  o f  y o u ,  r e a lly  sm art  
g ir ls , and  I d o n ’t th ink  th a t m ak e s  s e n s e  o r  n o t , th a t is  ju s t  
k in d  o f  h o w  I fe e l
so  y o u  w o u ld  lik e  to  m erg e  in to  th e  b a ck g ro un d  m o re  o r
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w e l l  I d o n ’t m in d  it, I, ju s t ,  that is  w h y  I s e e  it a s  tha t, ‘c o s  
i f  y o u  are r e a l ly  sm art than , b u t ‘c o s  that p e r so n  w h o  is  in  
y o u r  y e a r  w h o  is  r e a lly  sm art y o u  ju s t  k n ow  th e y  are and , 
l ik e , y o u  are a lw a y s  e x p e c t  it to  b e  a  b o y , ‘c o s  y o u  are lik e  
a  r e a lly  sm art b o y  w h o  d o e s  e v e ry th in g  and  th en , b u t in  
s om e  o f  th e  y ea rs  in  l ik e  s c h o o l,  it w a s  ju s t  a  sm a ll o n e ,  
and  it w a s  lik e  e v e r y b o d y  g e t  l ik e , i f  y o u  are a  g ir l, I d o n ’t 
m in d , I l ik e  b e in g  sm art b u t I th ink  that is  ju s t  w h y  I s e e  it  
as b o y s  are b e tter
so  th e  n e ed  to  ch a n g e  e v e r y b o d y  e l s e  to  it is  a ll  to  d o  w ith  
h o w  e v e r y b o d y  e l s e  s e e s  y o u  and  i f  e v e r y b o d y  e l s e  
ch a n g e d  
y e a h
w o u ld  y o u  f e e l  b e tte r  ab ou t th en  
I d o  th ink  it w o u ld  m ak e  g ir ls  l ik e , m o r e  to  tr y  h ard er  at 
g e t t in g  g o o d  s c ie n c e  and  s tu ff , b e c a u s e  it is  n o t  a s  w e ird
G roup  in te r v iew  th re e
In  th is  e x c h a n g e , S c o u t  d e sc r ib e s  h e r s e l f  a s  w e ird  and  o d d  fo r  b e in g , w h a t  sh e  
d e sc r ib e d  a s , sm art and  fo r  lik in g  th e  a c a d em ic  su b je c ts  o f  m a th em a tic s  and  
sc ie n c e . S h e  f e e ls  th is  b e c a u s e  sh e  u su a lly  f in d s  h e r s e l f  s tu d y in g  th e s e  su b je c ts  
w ith in  m a le  d om in a te d  g rou p s , g rou p s  sh e  fe e ls  sh e  sh o u ld  n o t  b e  p art o f .  S c o u t  
d e sc r ib e s  h o w  sh e  fe e ls  th a t m o s t  p e o p le  e x p e c t  th e  sm ar te s t  s tu d en ts  in  a  y ea r  to  
b e  b o y s  n o t  g ir ls . A s  a  g ir l , w h o  is  o f t e n  a t th e  to p  o f  h er  y ea r  g r ou p  a tta inm en t  
w is e ,  sh e  f e e ls  th a t sh e  is  ‘th e  o d d  o n e ’ . H ow e v e r ,  sh e  a ls o  sa y s  th a t sh e  lik e s  
‘b e in g  sm a r t’ e v e n  i f  it is  a ls o  w e ird . P erhap s , a s  S c o u t  sa y s , it is  n o t  r e a l ly  h e r  
w h o  is  th e  o d d  o n e  o u t , bu t it is  s o c ie t y ’s p e r c e p t io n  o f  w h o  is  g o o d  at s c ie n c e  
th a t is  w r o n g .
W h e n  I in te r v iew ed  S c o u t  o n  h er  o w n , a bou t a  te rm  a fter  th is  la s t g r ou p  
in te r v iew , I a sk ed  h er  to  r ead  th e  a b o v e  s e c t io n  and  a sk e d  h er  h o w  sh e  n o w  fe lt  
ab ou t b e in g  g o o d  at s c ie n c e  and  m a th em a tic s . H e r  r e sp o n se  w a s:
S co u t
D eb o r a h
S c o u t
D eb o ra h
S co u t
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I th in k  I ’m , I th in k  I k in d  o f  it a c tu a lly  m ak e s  y o u  f e e l  r e a lly  g o o d  i f  y o u  
are a g ir l and  y o u  are r e a lly  g o o d  at s c ie n c e  and  m a th em a tic s  ‘c o s  y o u  
d o n ’t  s e e  a n y b od y , I d o n ’t k n ow , a  lo t  o f , a  lo t  o f  th e  o th er  p e o p le  in  th e  
to p  s e t  are b o y s  and  a  lo t  o f  th e  b o y s  g o  o n  ab ou t h o w  sm art th e y  are and  
a  lo t o f  th e  g ir ls  d o n ’t, so  I th ink  to  b e , to  fin d  y o u  are g o o d  at s c ie n c e  
and  s t u f f  it f e e ls  r e a lly  g o o d ,  b u t I th in k  a  lo t o f  p e o p le  d o  th in k  th a t it is  
ju s t  b o y s  w h o  are g o o d  at s c ie n c e  and  m a th em a tic s  and  th in g s
In d iv id u a l in te r v iew
W h en  sh e  is  ta lk in g  ab o u t  h o w  sh e  s e e s  h e r s e l f  in  r e la t io n sh ip  to  s c ie n c e  and  
m a th em a tic s  th is  is  l in k ed  c lo s e ly  to  h o w  o th er  sh e  f e e ls  o th er  p e o p le  s e e  her .
I th in k  tha t I s e em  sort o f  w e ird  and  d if fe r en t  in  th e  w a y  o th e r  p e o p le  
m igh t  s e e  m e  b e c a u s e  I am  n o t , I am  n o t  th a t g o o d  at m u s ic  an d  s t u f f  
th a t’s n o t  a c a d em ic , and  th en  a  lo t  o f  p e o p le  s a y  th er e  are a  lo t  m o r e  g ir ls  
w h o  are  d o in g  le s s  a c a d em ic  s t u f f  o r  le s s  s c ie n c y  s t u f f  and  th a t d o in g  
s c ie n c y  s tu f f  is  w h a t  b o y s  d o , ‘c o s  th ere  are so  m an y  b o y s  in  o u r  le s s o n s  
as in , e v e n  th e  g ir ls  th a t are in  th e  le s s o n s ,  in  l ik e  th e  to p  s e t , a  lo t  o f  
p e o p le  th in k  tha t th e y  are n o t  a s  sm art a s  th e  b o y s ,  bu t th e y  are ju s t  in  
th er e  ‘c o s  th e y  are lik e  th e  sm a rte s t g ir ls , I d o n ’t k n ow  w h a t  e ls e  to  sa y
In d iv id u a l in te r v ie w
it is  ju s t  th a t a  lo t  o f  b o y s  w h o  are w in d in g  y o u  u p , b e in g  a  g ir l b e in g  
r ea lly , r e a lly  sm art is  th a t y o u  are lik e  a  b o y  and  th a t is  r e a l ly  w e ir d
In d iv id u a l in te r v ie w
I k in d  o f ,  y e a h , I h ad  a  b it  w h e n  y o u  f e e l  l ik e , l ik e  w h y  d o  I, I k in d  o f  
stan d  o u t  a n yw a y , s o  l ik e  o n  to p  o f  th a t, w ith  th e  lik e  b e in g  g o o d  at 
s c ie n c e  and  e v e ry th in g , I ju s t  k in d  o f ,  y e a h , b u t d e f in it e ly , a  lo t  o f  th e  
sm ar ter  b o y s  s e e  y o u  and  w h a t are y o u  d o in g
In d iv id u a l in te r v ie w
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S c o u t  app ea r s  to  b e  p e r fo rm in g  ‘w e ir d n e s s ’ o r  to  m ak e  h e r s e l f  s tand  o u t  fr om  th e  
c ro w d  w ith  h er  lo o k s  a s  a  w a y  o f  o f f s e t t in g  h o w  p e o p le  s e e  h er  b e c a u s e  o f  h er  
l ik in g  o f  s c ie n c e  and  m a th em a tic s . It is  a  c a se  o f ‘O h  sh e  lo o k s  w e ir d  s o  it 
d o e s n ’t m a tter  th a t sh e  lik e s  b o y s ’ s u b je c t s ’ .
I a sk ed  S co u t  i f  sh e  h ad  a n y  m e ch a n ism s  fo r  c o p in g  w ith  h o w  sh e  fe lt  o th er  
p e o p le ,  e s p e c ia l ly  th e  b o y s  in  h e r  c la s s , s a w  her . S h e  h ad  tw o  r e sp o n se s ,  o n e  
l in k e d  to  h o w  b e in g  sm art m ad e  h e r  f e e l  and  o n e  lin k ed  to  th e  g o o d  f e e l in g  th a t  
sh e  g o t  w h e n  sh e  w a s  a b le  to  h e lp  o th ers .
I k n ow  I am  sm arter  th an  th em , y e a h , it is  ju s t  l ik e  w h e n  y o u  g e t  
s om e th in g  r ig h t and  th e y  d o n ’t, it ju s t  g iv e s  y o u  inn er  h a p p in e s s
In d iv id u a l in te r v ie w
I c a n  h e lp  o th er  p e o p le  so  I k n ow  I f e e l  g o o d  ab o u t it , w h e r ea s  th e y , th e y  
are n o t  g o o d  at h e lp in g  a n y o n e  e ls e , ‘c o s  th e y  are lik e , th e y  d o n ’t g e t  w h y  
y o u  d o n ’t g e t  it and  w h e n  th e y  e x p la in  it, it is  r e a lly  c o n fu s in g  s t il l
In d iv id u a l in te r v ie w
It is  in te r e s t in g  th a t ear lier  S c o u t  ta lk ed  ab ou t h o w  n o t  p e r fo rm in g  ‘b e in g  sm a r t’ 
m ark ed  y o u  o u t  in  th e  top  s e t  w h e r e  it w a s  e x p e c te d  th a t a ll th e  s tu d en ts  w e r e  
sm art. H e re  sh e  ta lk s  a b o u t h o w  sh e  lik e s  ‘b e in g  sm a r t’ and  h o w  g o o d  it m a k e s  
h er  f e e l  w h e n  sh e  c a n  o u tsh in e  o th er  p e o p le . H e lp in g  o th ers  c o u ld  b e  s e e n  a s  a  
fem in in e  trait; d em on stra tin g  a  ca r in g  a tt itu d e . T h is  c o u ld  b e  s e e n  b y  o th e r s  a s  a n  
a sp e c t  o f ‘b e in g  sm a r t’ th a t is  a c c ep ta b le  fo r  g ir ls . H ow e v e r , p e r fo rm in g  ‘b e in g  
sm a r t’ in  fron t o f  o th er s , e s p e c ia l ly  b o y s , c a n  b e  som e th in g  th a t c a n  b e  s e e n  a s  
d em on s tr a t in g  a  m a s c u l in e  tra it and  b o y s  m a y  f e e l  th r ea ten ed  b y  a  sm ar t g ir l. 
S c o u t , in  h er  o w n  m in d , k n ow s  th a t sh e  is  sm art, b u t d o e s  n o t  w an t  to  p e r fo rm  it 
to o  o f t e n  o th e rw is e  sh e  p e r fo rm s  an  id e n t ity  th a t o th ers  d o  n o t  th ink  sh o u ld  b e  
part o f  a  g ir l s ’ id en t ity .
Id en t ity  is  th e  p r o c e s s  o f  c om in g  to  th ink  w e  k n ow  w h o  w e  are, w h o  o th er s  th in k  
w e  are and  fo r  o th ers  to  th ink  th e y  k n ow  w h o  w e  are. W e  c om e  to  r e c o g n is e  
o u r s e lv e s  a s  c er ta in  ty p e s  o f  p e o p le  and  o th er s  c om e  to  s e e  u s  as th o s e  ty p e s  o f
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p e o p le  a s  w e l l .  W e  d o  id e n t if ic a t io n  w o r k  th rou gh ou t  o u r  liv e s , r e f in in g  w h o  w e  
th in k  w e  are a s  w e  en co u n te r  d if fe ren t s itu a t io n s . T h is  id en t ity  w o r k  is d o n e  
w ith in  f ig u r ed  w o r ld s  and  w e  c o n t in u e  to  en co u n te r  d if fe ren t  f ig u r ed  w o r ld s  
th ro u gh ou t o u r  l iv e s  and  c om e  to  em b rac e  o r  r e jec t th em  a s  w e  c om e  to  
und erstand  o u r s e lv e s . S c o u t ’s s to r y  is  o n e  o f  id en t i f ic a t io n  w o rk  v e r y  m u ch  in  
p ro g r e s s . S c o u t  p e r fo rm s  w e ir d n e ss  and  sm ar tn e ss  w ith in  an  o u ts id e r  id en tity .
S h e  d o e s  n o t  c om e  fr om  th e  sam e  to w n  a s  m o s t  o f  th e  s tu d en ts  at th is  s ch o o l;  so  
th a t m ark s  h e r  a s  a n  o u ts id e r  g e o g r a p h ic a lly . S h e  p e r fo rm s  w e ir d n e ss  th ro u gh  h er  
app earan ce ; a no th e r  a sp e c t  o f  h e r  o u ts id e r  id en t ity . S h e  b e l ie v e s  th a t sh e  is  
sm art; s om e th in g  e ls e  th a t sh e  b e l ie v e s  m ark s h er  o u t  a s  an  o u ts id er . H ow e v e r ,  
sh e  d o e s  n o t  a lw a y s  p e r fo rm  sm ar tn e s s  a s  sh e  fe e ls  th is  m ark s h er  o u t  a s  a  th rea t  
e s p e c ia l ly  to  b o y s  in  h er  s e t .
O n e  o f  th e  f ig u red  w o r ld s  w h e r e  th is  id e n t if ic a t io n  w o rk  is  ta k in g  p la c e  is  th a t o f  
s c ie n c e  ( s c ie n c e  o v e ra ll  a t th is  s ta g e  rather th an  th e  in d iv id u a l f ig u r ed  w o r ld s  o f  
e a ch  s c ie n c e ) .  S c o u t  is  tr y in g  to  f in d  w h e th e r  sh e  h a s  a  p la c e  in  th is  f ig u r ed  
w o r ld  o r  n o t . O n  th e  o n e  h an d  sh e  f e e ls  th a t sh e  d o e s  b e c a u s e  sh e  lik e s  s c ie n c e  
and  f e e ls  th a t sh e  is  g o o d  at th e  su b jec t. O n  th e  o th er  h and  h er  c o n c e p t io n s  o f  th e  
f ig u r e d  w o r ld  are th a t it  is  p r ed om in a te ly  in h ab ited  b y  m e n  d em on s tr a ted  b y  th e  
fa c t  th a t th ere  are m o re  b o y s  in  th e  to p  s e t  w h e r e  sh e  s tu d ie s  s c ie n c e  th an  th er e  
are g ir ls . S c o u t  is  tr y in g  to  f in d  o u t  w h e th e r  a s  a  w om a n  sh e  has p la c e  in  th e  
f ig u r ed  w o r ld  o f  s c ie n c e .
D is c u s s io n
T he  narra tiv e s  o u t lin ed  a b o v e  s h o w  u s  h o w  fou r  g ir ls ’ id e n t if ic a t io n  w ith  p h y s ic s  
d e v e lo p e d  o v e r  o n e  and  a  h a l f  y ea rs . E a ch  o f  th e ir  o v e ra ll  r e la t io n sh ip s  w ith  
p h y s ic s  is  d if fe r en t . T h ere  are , h ow e v e r ,  in f lu e n c e s  (an d  in f lu e n c e r s )  and  
d is c o u r se s  th a t im p a ct  o n  th e ir  id e n t if ic a t io n s  th a t are s im ila r .
In  th is  d is c u s s io n  s e c t io n  I b e g in  b y  d e s c r ib in g  th e  k e y  fea tu re s  o f  e a c h  o f  th e  
fo u r  n a rra tiv e s . I th en  m o v e  o n  to  u s e  th e  litera tu re  p r e se n ted  in  C hap ter  2  and
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T h r ee  to  d is c u s s  s im ila r it ie s  and  d if fe r e n c e s  in  th e  g ir ls ’ id en t i f ic a t io n  w ith  
p h y s ic s  , c o n c lu d in g  b y  u s in g  th e  n o t io n  o f  id en t ity  tr a je c to ry  to  d e sc r ib e  e a c h  
g ir ls ’ d e v e lo p in g  id e n t if ic a t io n  w ith  p h y s ic s . I c lo s e  b y  c o n c lu d in g  h o w  lo o k in g  
at p h y s ic s  id e n t ity  a s  a  w h o le , and  b y  u s in g  n a rra tiv e s  a s  e x am p le s , c a n  g iv e  u s  
in s ig h t  in to  ‘th e  p r o b lem ’ o f  g ir ls  an d  p h y s ic s .
T h e  fo u r  n a r r a t iv e s
T he  fir st o f  th e  fou r  n arra tiv es , th a t o f  R o s e ,  d e s c r ib e s  a  g ir l w h o  b e c om e s  
f o c u s e d  o n  h e r  fu tu re  ca reer . H e r  A - le v e l  c h o ic e s  are  m ad e  so  th a t sh e  w i l l  b e  
a b le  to  g a in  en try  in to  u n iv e r s ity  so  th a t sh e  c a n  p u rsu e  th a t career . S h e  m ak es  
c h o ic e s  th a t sh e  fe e ls  w i l l  e n a b le  h er  to  g a in  th e  q u a lif ic a t io n s  n e e d e d  fo r  en try  
in to  th a t ca reer , to  m o v e  in to  th a t f ig u red  w o r ld , w ith  e a se . H ow e v e r , m o v e  h er  
a w a y  fr om  that ‘sa fe  p a th ’ and  y o u  f in d  that sh e  h a s  w o rr ie s  a bou t h e r  id en t ity .  
Sh e  is  c o n s c io u s  o f  th e  o p in io n s  o th er  p e o p le  h o ld  ab ou t her; f o l lo w in g  a  d e f in ite  
ca reer  p a th  m ean s  th a t sh e  k n ow s  w h a t th e y  th ink  o f  her , bu t i f  sh e  m o v e s  a w a y  
fr om  th a t, sh e  is n o t  so  su re . S h e  a lso  d e sc r ib e s  h o w  h er  te a ch e rs  h a v e  in f lu e n c e d  
h er  id e n t i f ic a t io n  w ith  d if fe r en t  su b jec ts .
T h e  s e c o n d  narra tive , th a t o f  Ind ian a , lo o k s  at h o w  a  te a ch er  c an  b e  s e e n  a s  th e  
g a tek e e p e r  fo r  th e  f ig u red  w o r ld  o f  p h y s ic s .  T h e  n arra tiv e  d e v e lo p s  o f  a  g ir l w h o  
is  n o t  sure  ab ou t h er  p la c e  in  th e  f ig u red  w o r ld  o f  p h y s ic s  and  is  n o t  su re  w h e th e r  
sh e  sh o u ld  em b ra ce  th a t w o r ld  o r  n o t . S h e  s e e k s  g u id a n c e  fr om  h er  p h y s ic s  
te a ch e r , a  p e r so n  sh e  p e r c e iv e s  a s  a  fu lly  p a r tic ip a tin g  m em b er  o f  th a t w o r ld . 
H ow  h e  in tera c ts  w ith  h e r  h a s  a  m a jor  e f f e c t  o n  h e r  id e n t if ic a t io n  w ith  p h y s ic s  
and  h er  p la c e  in  th e  f ig u r ed  w o r ld  o f  p h y s ic s .
T h e  th ird  narra tive , C h a r lo tte ’s , is  a b ou t a  g ir l w h o  f e e ls  ‘c o n f id en t  in  h e r  o w n  
s k in ’ . S h e  s e e s  h e r s e l f  a s  b e in g  d if fe r en t bu t is  n o t  b o th e r ed  abou t w h a t  o th er  
p e o p le  th ink . S h e  m ak e s  h er  c h o ic e s  b a se d  o n  w h a t  sh e  in  in te re sted  in . S h e  is  
n o t  d r iv en  b y  a  fu tu re  c a reer  o r  b y  c o n fo rm in g  to  w h a t  o th ers  th in k  sh e  sh o u ld  
do . S h e  is  in te r e s ted  in  p h y s ic s ,  sh e  f e e ls  sh e  is  part o f  th e  f ig u r ed  w o r ld  o f
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p h y s ic s ,  bu t h a s  u lt im a te ly  d e c id e d  n o t  to  c h o o s e  it a s  o n e  o f  h er  A - le v e ls  
b e c a u s e  th ere  are o th er  su b jec ts  sh e  is  m o r e  in te r e s ted  in .
T h e  f in a l n arra tiv e , S c o u t ’s , is  o n e  o f  c o n tr a d ic t io n  and  c o n fu s io n . In  s om e  par ts  
o f  th e  narra tive , th e  g ir l  f e e ls  h a p p y  to  b e  p art o f  th e  f ig u red  w o r ld  o f  s c ie n c e  and  
w an ts  to  em b rac e  it further. H ow e v e r ,  sh e  a lso  f e e ls  th a t sh e  sh o u ld  n o t  p u rsu e  
s c ie n c e  b e c a u s e  it is  a  m a s c u l in e  w o r ld . S h e  fe e ls  th a t p e o p le  s e e  h e r  a s  b e in g  
d iffe r en t  b e c a u s e  sh e  is  g o o d  at s c ie n c e  and  m a th em a tic s;  su b je c ts  th a t s o c ie t y  
th in k s  g ir ls  sh o u ld  n o t  b e  g o o d  at. S c o u t  app ears  to  b e  a n  ou tsid er ; sh e  at t im e s  
em b ra c e s  th is  o u ts id e r  id e n t ity  b u t at o th er s  w an ts  to  n o t  stand  o u t . T h e se  
con tr a d ic t io n s  m ak e  it  v e r y  d i f f ic u lt  fo r  h e r  to  d e v e lo p  a n  id en t i ty  th a t sh e  f e e ls  
com fo r ta b le  w ith .
U s in g  n a r r a t iv e s  to  d e s c r ib e  in f lu e n c e s  o n  id e n t i t y  d e v e lo p m e n t
T h e  litera tu re  d is c u s se d  in  C hap ter  2  h ig h lig h te d  h o w  th e  d e c is io n  w h e th e r  o r  n o t  
to  c h o o s e  to  s tu d y  p h y s ic s  p o s t  -1 6  w a s  b a se d  o n  a  c om b in a t io n  o f  d if fe r en t  
fa c to r s  and  d if fe ren t in f lu en c e r s . I h ig h lig h ted  h o w  c h o ic e s  are m ad e  lin k e d  to  
fu tu re  ca reer s , h o w  th e s e  c h o ic e s  c a n  b e  in f lu e n c e d  b y  te a ch e r s  and  te a c h in g ,  
fa m ily  and  p e e r s  and  b y  th e  s te r e o ty p ic a l v ie w  th a t p h y s ic s  is  d om in a te d  b y  
W h ite , m id d le  c la s s  m a le s . W e  f in d  th e s e  th em e s  e c h o e d  h e re  in  th e s e  n a rra tiv e s.
C h o ic e s  in f lu e n c e d  b y  fu tu re  ca reers  p la y e d  a  part in  th ree  o f  th e  g ir l s ’ 
narra tiv e s . F o r  R o s e ,  fu tu re  ca reer  w a s  m o s t  im p o rtan t fo r  her . A s  sh e  f o c u s e d  in  
o n  m ed ic in e , sh e  c h o s e  su b je c ts  th a t w o u ld  h e lp  h e r  to  a c h ie v e  th is  g o a l. S in c e  
sh e  p e r c e iv e d  c h em is tr y  and  b io lo g y  a s  ‘e a s ie r ’ su b je c ts , and  p h y s ic s  a s  a  harder  
su b je c t , to  a llo w  h er  to  g a in  th e  to p  m ark s n e e d e d  to  en ter  u n iv e r s ity , h er  
id e n t i f ic a t io n  w ith  p h y s ic s  d ec rea sed . H e re , n o t  o n ly  w a s  h er  c h o ic e  o f  su b je c t  
g o v e rn ed  b y  her  fu tu re  ca reer  a sp ira tion s  bu t it w a s  lin k ed  to  th e  c om m o n ly  h e ld  
b e l i e f  th a t p h y s ic s  is  hard .
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In d ian a ’s p o s s ib le  m o v e  tow a rd s  p h y s ic s  w a s  d u e  to  th e  fa c t that p h y s ic s  w o u ld  
b e  a  u s e fu l su b je c t  to  s tu d y  a lo n g s id e  m a th em a tic s  and  p ro du c t d e s ig n ;  th e  u t il i ty  
v a lu e  (E c c le s  e t  a l., 1 9 8 3 )  o f  p h y s ic s  w a s  im portan t h ere . Ind ian a  w a s  p r ep ar ed  
to  o v e r lo o k  h er  g en e ra l d is lik e  fo r  p h y s ic s  i f  it w o u ld  h e lp  h er  to  a c h ie v e  h er  
care er  g o a l. H e r  in te r a c tion  w ith  h er  tea ch e r , a s  d e sc r ib ed  b e lo w , o n ly  r e in fo r c ed  
h er  ea r lier  f e e l in g s  th a t p h y s ic s  w a s  n o t  fo r  h er  and  e v e n  th o u gh  it h a d  a  h ig h  
u t il it y  v a lu e , sh e  r e je c ted  it.
C h o o s in g  su b je c ts  b e c a u s e  th e y  w i l l  a l lo w  fu lf i lm en t  o f  a  fu ture  c a re er  g o a l w a s ,  
h ow e v e r , n o t  th e  r e a s o n  C ha r lo tte  g a v e  fo r  h er  e v en tu a l c h o ic e  n o t  to  s tu d y  
p h y s ic s . C h ar lo tte  m ad e  it v e r y  c le a r  th a t sh e  d id  n o t  h a v e  a  c a reer  in  m in d  w h e n  
sh e  c h o s e  h e r  A - le v e l  su b je c ts . S h e  c h o s e  th o se  su b jec ts  th a t sh e  w a s  m o s t  
in te r e s ted  in; th o se  th a t sh e  e n jo y e d  a nd  th o s e  th a t sh e  h ad  d o n e  b e s t  in . S o  e v e n  
th o u g h  C har lo tte  d id  n o t  c h o o s e  h er  su b je c ts  b e c a u s e  o f  a  fu tu re  c areer , sh e  d id  
c h o o s e  th o se  th a t sh e  h ad  d o n e  w e l l  in  a nd  th o u gh t  th a t sh e  w o u ld  b e  a b le  to  d o  
w e l l  in  a ga in .
C hap ter  3 fo c u s e d  o n  id en t ity  an d  s e l f  e f f ic a c y .  T h e  sum m ar ie s  o f  e a c h  o f  th e  
g ir l s ’ n arra tiv e s  g iv e n  a b o v e  b r ie f ly  d e sc r ib e  h o w , o v e r  th e  o n e  and  a  h a l f  y e a r s  
o f  th is  p r o je c t , th e y  ca rr ied  o u t  id e n t ity  w o r k  to  c om e  to  th ink  th e y  k n ew  w h o  
th e y  w e r e , th ink  th a t o th er s  k n ew  w h o  th e y  w e r e  and  th a t th e y  th o u gh t  th a t o th er s  
k n ew  w h o  th e y  w e r e  a ll  w ith in  th e  m a n y  f ig u r ed  w o r ld s  th a t th e y  en c o u n te r e d  o n  
a  d a y  to  d a y  b a s is .
T h e se  fou r  g ir ls  w e r e  a ll g ir ls  w h o  c o n fo rm ed  to  te a c h e r s ’ e x p e c ta t io n s  o f  w h a t  
w o u ld  m ak e  a g o o d  p h y s ic s  stud en t; th e y  w e r e  a c a d em ic  (B r ic k h o u s e , L o w e r y  
and  S h u ltz , 2 0 0 0 ) ,  th e y  c am e  fr om  W h ite , m id d le  c la s s  b a ck g rou n d s  (B r ic k h o u s e  
and  P o tte r , 2 0 0 1 )  and  fr om  fam il ie s  w h e r e  s c ie n c e  ta lk  o c cu r r ed  o u ts id e  o f  th e  
c la s s r o om  (O lits k y ,  2 0 0 6 ) .  H ow e v e r , th ree  o f  th em , b y  th e  en d  o f  th e  p ro je c t , h ad  
a lr ea d y  s h o w n  that th e y  h ad  n o t  c h o s e n  to  s tu d y  p h y s ic s  fo r  A - le v e l  a n d  th e  
fou rth , S c o u t , w a s  n o t  th in k in g  o f  d o in g  so  e ith e r  w h e n  sh e  d id  m ak e  h er  A - le v e l  
c h o ic e s .
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T h e  f ig u red  w o r ld  o f  p h y s ic s  th a t a ll th e se  g ir ls  e n c o u n te r e d  is  w ith in  th e  p h y s ic s  
c la s sr o om . T h e  f igu red  w o r ld s  w ith in  th e s e  c la s s r o om s  are s y s t em s  o f  s o c ia l  
a c t iv it y  th a t are g o v e rn ed  b y  th e  n o rm s  o f  that c la s s r o om  (V a r e la s  e t  a l.,  2 0 1 1 ) .  
T h e se  w o r ld s  are g en e ra ted  b y  b o th  th e  te a ch e r s  a n d  th e  s tu d en ts  b u t are fo u n d  to  
o f t en  f o l lo w  ‘e x p e c t e d ’ l in e s . S h an ah an  and  N ie sw a n d t  ( 2 0 1 0 )  fo u n d  that  
s tu d en ts , e s p e c ia l ly  th o s e  w h o  h ad  en co u n te r e d  s c ie n c e  c la s sr o om s  b e fo r e , h a d  a  
c lea r  v ie w  o f  w h a t  th e  e x p e c t e d  r o le  o f  a  s tu d en t w a s  w ith in  th a t c la s sr o om . T h e  
f ig u r ed  w o r ld  o f  th e  p h y s ic s  c la s s r o om  is  r ep rod u ced  a lo n g  th e se  l in e s  m an y  
t im e s  o v e r . T h is  c a n  b e  c a lle d  ‘u su a l s c h o o l  p h y s ic s ’ ( f o l lo w in g  B o y la n , 2 0 1 0 ) ,  
w h er e  a  trad ition a l d id a c t ic  a p p ro ach  is  r ep rod u ced  (B o a le r  and  G re e n o , 2 0 0 2 ) .  
O c c a s io n a lly  a  d if fe r en t  c la s s r o om  w o r ld  is  p r o d u c ed , th a t w h e r e  a m o re  
d is c u s s io n  b a se d  te a c h in g  m o d e l is  u s e d  (B o a le r  and  G re en o , 2 0 0 2 ) .  L o o k in g  at 
th e  n arra tiv e s , it c a n  b e  s e e n  that R o s e  p a r t ic ip a ted  in  a  d if fe ren t  f ig u r ed  w o r ld  o f  
th e  p h y s ic s  c la s s r o om  th an  d id  th e  o th er  g ir ls . R o s e  d e s c r ib e s  h er  p h y s ic s  c la s s  
as:
w e  a ll  w o r k  to g e th e r  and  h e lp  e a c h  o th e r  in  c la s s  and  w e  are en c o u r a g ed
to  d o  th a t s o  it is  s o  m u ch  e a s ie r  fo r  p h y s ic s  m y  te a c h e r  is  k in d  o f
a  b it  d if fe r en t  fr om  th e ir s  th e  w a y  h e  te a c h e s  is  r e a lly  e n g a g in g
R o s e ’s r e la t io n sh ip  w ith  h e r  te a ch e r  and  h is  te a c h in g  m e th o d s  w a s  su ch  th a t sh e  
d id  n o t  f e e l  c o n f id en t  to  c o n t in u e  to  lea rn  p h y s ic s  i f  h e  w a s  n o t  te a c h in g  h er . T h is  
w a s  a ls o  f i i e lle d  b y  th e  fa c t th a t sh e  h ad  n o t  h ad  a  s im ila r  re la t io n sh ip  w ith  h e r  
p re v io u s  te a ch e r , o n e  w h o  u s e d  m ore  trad ition a l m e th o d s  in  h is  te a ch in g .
In  stark  con tra st to  R o s e ’s r e la t io n sh ip  w ith  h e r  te a ch er  is  In d ian a ’s. A s  
d e sc r ib e d  a b o v e , h e  to ld  h er  th a t sh e  w o u ld  n o t  b e  s u c c e s s fu l  i f  sh e  c h o s e  to  
s tu d y  p h y s ic s  p o s t  16 . B r ick h ou se , L o w e r y  a nd  S ch u ltz  ( 2 0 0 0 )  rep ort th a t th e y  
fo u n d  th a t g ir ls  w h o  c o n fo rm  m o s t  c lo s e ly  to  th e  te a c h e r s ’ v ie w  o f  w h a t  a  
s c ie n t is t  is  are r e sp o n d ed  to  m o s t  p o s it iv e ly . T ea ch e r s  are a c t in g  a s  a  g a te k e e p e r  
to  th e  f ig u red  w o r ld  o f  s c ie n c e  o r  p h y s ic s .  T h e  o n ly  p e o p le  th e y  th in k  w i l l  b e  
a b le  to  fu lly  em b rac e  th is  f ig u red  w o r ld  are th e  p e o p le  th e y  th in k  w i l l  f it  in to  it 
m o s t  e a s i ly  and  b e  th e  sam e  a s  a ll  th o se  w h o  a lr e a d y  in h ab it th a t w o r ld . I n d ia n a ’s
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te a ch e r  d id  n o t  th ink  th a t sh e  w o u ld  b e  s u c c e s s fu l  a s  a  p h y s ic is t  b a s e d  o n  h er  
p re d ic te d  G C SE  g rade  and  h o w  tha t w o u ld  tr an s la te  in to  A - le v e l  g r ad e s.
W h ils t  p h y s ic s  is  b e in g  lea rn t at s c h o o l,  te a ch e rs  are r e sp o n s ib le  fo r  g iv in g  
fe ed b a c k  to  s tud en ts  ab ou t th e ir  p ro g r e s s  and  th e ir  u n d e rs ta tin g  o f  th e  su b je c t . 
F e ed b a c k  is  o n e  o f  th e  fa c to r s  th a t h a s  b e e n  id e n t if ie d  (B andu ra , 1 9 8 2 )  a s  
a ff e c t in g  th e  le v e l  o f  s e l f  e f f ic a c y .  I h a v e  p r o p o s e d  th a t s e l f  e f f ic a c y  is  an  
in te g ra l part o f  id e n t ity  (s e e  C hap ter  3 , p a g e 4 8 ) .  O f  th e  n arra tiv e s  d e s c r ib ed  
a b o v e ,  it w a s  S c o u t ’s id en t i f ic a t io n  w ith  p h y s ic s  th a t w a s  m o s t  in f lu e n c e d  b y  h er  
s e l f  e f f ic a c y  and  th a t s e l f  e f f ic a c y  w a s  m o s t  a ff e c te d  b y  th e  am ou n t and  ty p e  o f  
fe ed b a c k  sh e  r e c e iv e d  fr om  h e r  te a ch e rs .
W en g e r  ( 1 9 9 9 )  d e sc r ib e s  h o w  id en t it ie s  are n o t  s ta tic  b u t are d e v e lo p e d  a lo n g  a  
tra jecto ry . C a lab r e se  B a r to n  e t  al. ( 2 0 1 3 )  fou n d  th a t a lo n g  th o se  tr a je c to r ie s  th ere  
are m om en ts  o f  sh if t  w h e n  th e  d ir e c t io n  o f  tr a jec to ry  ch a n g e s  d u e  to  th e  p e r s o n  
s e e in g  th em se lv e s  in  a d if fe r en t  w a y  o r  p e r c e iv in g  th a t o th er s  v ie w  th em  in  a  
d iffe r en t  w a y .  O v era ll , th e se  tr a jec to r ie s  c a n  le a d  to  an  in b oun d  m o t io n  
( in c r e a s in g  id e n t if ic a t io n  w ith ) , an  o u tb o u n d  m o t io n  (d e c r ea s in g  id e n t if ic a t io n  
w ith )  o r  a  p e r ip h e ra l m o t io n  (n o  m o v em en t)  (J a ck so n  and  S e ile r , 2 0 1 3 ) .
F o r  e a ch  o f  th e  g ir ls  w h o s e  n arra tiv e s  are to ld  a b o v e , th e ir  d e v e lo p in g  p h y s ic s  
id en t it ie s  c a n  b e  d e sc r ib e d  u s in g  th e  n o t io n  o f  tra jec to ry . R o s e  and  C ha r lo tte  
sta r ted  fr om  a  p o s i t io n  o f  th in k in g  th e y  w o u ld  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16  
bu t in  th e  en d  d id  n o t; an  o v e ra ll  o u tb o u n d  tra jec to ry . F o r  C har lo tte , h er  
id e n t if ic a t io n  w ith  p h y s ic s  d id  n o t  b e c om e  o u tb o un d  u n til sh e  a c tu a l ly  s ta r ted  to  
s tu d y  fo r  h er  A - le v e l s  a nd  th en  sh e  o n ly  d id  n o t  c h o o s e  p h y s ic s  b e c a u s e  ‘th a t ’s  
ju s t  b e c a u s e  I p r e fe rr ed  o th er  su b je c ts ’. U p  u n t il  th en , sh e  h a d  h ad  a  fa ir ly  s ta b le  
r e la t ion sh ip  w ith  p h y s ic s  and  sh e  d id  n o t  id e n t if y  a n y  p a r ticu la r  m om en ts  w h e n  
h er  id e n t if ic a t io n  h ad  ch an g ed . F o r  R o s e , h er  o u tb o u n d  tra jec to ry  s ta r ted  w h e n  
sh e  m ad e  a  f irm er  d e c is io n  a b o u t  w ha t  sh e  w a n te d  to  d o  fo r  a  fu tu re  career . T h is  
career  g o a l c h a n g e d  fr om  b e in g  ‘ju s t  som e th in g  w ith  s c ie n c e ’ to  w a n tin g  to  s tu d y  
m ed ic in e .  A lo n g s id e  th is  f irm in g  up  o f  a  fu tu re  ca re er  g o a l, c am e  R o s e ’s 
r e la t ion sh ip  w ith  h er  p h y s ic s  te a ch e r  and  h er  d e c id in g  that sh e  w o u ld  b e  m o r e  
l ik e ly  to  a c h ie v e  to p  g ra d e s  in  c h em is tr y  and  b io l o g y  ra ther  th an  p h y s ic s . R o s e
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fe lt  th a t sh e  w o u ld  o n ly  b e  s u c c e s s fu l  in  p h y s ic s  i f  tau gh t  b y  th is  te a ch e r  and  that  
th ere  w a s  n o  gu aran tee  th a t sh e  w o u ld  b e  tau gh t b y  h im  fo r  h er  A - le v e ls .
In d ia n a ’s p h y s ic s  id e n t ity  tr a je c to ry  is  o n e  th a t ch a n g e d  d r am a t ic a lly  w ith  o n e  
p a rticu la r  in c id en t . A t  th e  start o f  th e  re sea rch , Ind ian a  w a s  n o t  th in k in g  o f  
s tu d y in g  p h y s ic s  p o s t  16 . H e r  in te re sts  w e r e  w ith  m a th em a tic s  and  p ro d u c t  
d e s ig n .  S h e  h ad  an  o u tb o un d  tra jecto ry . A t  s om e  p o in t , b u t th is  w a s  n o t  to ld  to  
m e , sh e  d e c id e d  th a t fo r  h er  fu tu re  c a reer  a im  o f  w o r k in g  in  p rod u ct  d e s ig n ,  it 
w o u ld  b e  a  g o o d  id ea  i f  sh e  s tu d ied  p h y s ic s  p o s t  16 . S h e  w a s  a  h ig h  a tta in in g  
m a th em a tic s  s tu d en t, h a v in g  ta k en  h er  G C SE  a y e a r  e a r ly  an d  g a in e d  an  A* and  
sh e  w a s  p r ed ic ted  to  a tta in  a  g rad e  A  fo r  p h y s ic s . A t  th is  m om en t , sh e  h ad  m o v e d  
h er  tr a jec to ry  tow a rd s  in  in b o un d  o n e . S h e  sp o k e  to  h er  p h y s ic s  te a ch e r  a b ou t  
ta k in g  A - le v e l  p h y s ic s .  H e  to ld  h e r  to  r e je c t  th e  id e a  a s  sh e  w o u ld  n o t  b e  
su c c e s s fu l.  T h e  tra je c to ry  ch a n g ed  a g a in , v e r y  m u ch  in  an  o u tb o u n d  d ir e c t io n  
and  w ith  Ind ian a  h a v in g  a  v e r y  n e g a t iv e  a tt itu d e  tow a rd s  p h y s ic s .
T h e  f in a l n arra tive  is  a b ou t S co u t . S h e  s ta r ted  w ith  an  o u tb o un d  tr a je c to ry  fo r  
p h y s ic s  b u t an  in b o un d  o n e  fo r  o th er  s c ie n c e s . T h e  o v e ra ll  d ir e c t io n s  o f  th e s e  d id  
n o t  ch a n g e  o v e r  th e  t im e  I s p o k e  to  h er , b u t th e y  d id  u n d ergo  ‘u p s  and  d o w n s ’ . 
T h e se  r e la ted  to  h er  in te ra c tion s  w ith  h er  te a ch e rs  and  h er  p e e rs . A t  t im e s  w h e n  
S co u t  d id  n o t  r e c e iv e  th e  fe e d b a c k  and  r ea ssu ran c e  fr om  h er  t e a ch e rs  th a t sh e  
w a s  s u c c e e d in g  in  s c ie n c e , th ere  w o u ld  b e  a  d ow n , o u tb ou n d , m o v em en t .  W h en  
sh e  fe lt  h er  p e e r s  w e r e  th in k in g  th a t sh e  w a s  w e ird  fo r  l ik in g  s c ie n c e  and  
m a th em a tic s  w e r e  o th er  m om en ts  o f  o u tb o u n d  m o v em en t . H ow e v e r , at o th er  
t im e s  w h e n  sh e  fe lt  sh e  w a s  sm ar ter  than  h er  p e e r s  ( in  s c ie n c e  and  m a th em a tic s )  
an  in b o un d  m o v em en t  o c cu rr ed . O th er  m o v em en ts  b a ck  u p , o r  in  a n  in b o u n d  
d ir e c t io n , w e r e  w h e n  sh e  fe lt  g o o d  th a t sh e  c o u ld  b e  s u c c e s s fu l a t s c ie n c e  and  
m a th em a tic s  e v e n  th o u g h  sh e  w a s  a  g ir l; w h e n  sh e  d id  g e t  som e th in g  r ig h t  that  
o th er s  in  h er  c la s s  d id  n o t  and  w h e n  sh e  c o u ld  p a s s  o n  h er  k n ow le d g e .
T h e se  n arra tiv es  s h o w  h o w  im portan t it is  to  lo o k  at p h y s ic s  id e n t ity  a s  a  w h o le .  
W e  ca n  id en t ity  fa c to r s  tha t w i l l  in f lu e n c e  a n  id e n t i f ic a t io n  w ith  p h y s ic s ,  b u t  
th e se  n arra tiv es  s h o w  h o w  in d iv id u a l th e  e f f e c t  o f  th o s e  in f lu en c e r s  c a n  b e . F o r  
s om e  p e o p le , a  su s ta in ed  d ir e c t io n  o f  tr a je c to ry  a lo n g  a  p h y s ic s  id e n t ity  w i l l  b e
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e s ta b l ish e d  fo l lo w in g  a  p o s i t iv e ,  o r  n eg a t iv e , in f lu e n c e . F o r  o th er s , th e  tr a jec to ry  
w il l  f lu c tu a te  w ith  m an y  in f lu en c e r s  c a u s in g  b o th  in b ou n d  and  o u tb o un d  
m o v em en ts ,  o f t e n  d ep en d en t  o n  h o w  m u ch  im p a ct  a  particu lar  in f lu e n c e r  h a s  o n  
th e  o v e ra ll  id e n t ity  d e v e lo pm en t  o f  th a t p e r so n , s in c e  p h y s ic s  id e n t ity  is  ju s t  part  
o f  an  o v e ra ll  id e n t ity
2 3 4
C hap ter  8 C on c lu s ion
I n tr o d u c tio n
T he  ‘p r o b lem ’ o f  g ir ls  in  p h y s ic s  h a s  w o r r ied  r esea rch e rs , p o li t ic ia n s  a n d  p e o p le  
w o rk in g  in  p h y s ic s  fo r  a  n um b er  o f  y ea rs , a t le a s t  s in c e  th e  1 9 7 0 s .  E a r ly  r ese a r ch  
o n  ‘th e  p r o b lem ’ fo c u s e d  o n  th e  d if fe r en t ia l in v o lv em en t  o f  g ir ls  and  b o y s  in  
p h y s ic s  and  th e  d if fe r en t ia l a c h ie v em en t  o f  b o y s  an d  g ir ls  in  p h y s ic s  at 16  
(B e n n e tt , 2 0 0 3 ) .  A s  fu rther  r ese a r ch  w a s  ca rr ied  o u t , it a g a in  m a in ly  fo c u s e d  o n  
d e f in ed  areas  to  e x p la in  w h y  g ir ls  d id  n o t  c h o o s e  to  s tu d y  p h y s ic s  (o r  in  m o s t  
c a se s  th e  r e se a r ch  w a s  o n  s c ie n c e  in  g en e ra l ra ther  th an  ju s t  p h y s ic s ) .
In  th is  s tu d y  I w o r k ed  o n  tw o  r ese a r ch  a im s . T h e se  w e re :
1. to  in ter ro ga te  th e  curren t litera tu re  o f  id e n t ity  a nd  s e l f  e f f ic a c y  to  d e v e lo p  
d e f in it io n s  o f  p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  and  th en  to  
d e v e lo p  a  th eo r e t ic a l m o d e l l in k in g  th e  tw o
2 . to  e x p lo r e  w ha t p h y s ic s  id e n t ity  an d  p h y s ic s  s e l f  e f f ic a c y  m ean t  fo r  g ir ls  
in  s c h o o l  y e a r s  9 -1 1  and  p ro d u c e  n a rra tiv e s  to  e x am in e  h o w  th e s e  im p a c t  
o n  fu tu re  su b je c t  c h o ic e s .
In  o rd er  to  try  to  a n sw er  th e s e  q u e s t io n s  I carr ied  o u t  an  e x te n s iv e  litera tu re  
r e v ie w  (d e sc r ib ed  in  C hap ter s  2  a nd  3 )  and  I c h o s e  a  m ix e d  m e th o d s  
m e th o d o lo g y  u s in g  a  fu n n e llin g  a p p ro ach  to  p a r tic ip an t s e le c t io n  to  in v e s t ig a te  
th e  r e la t io n sh ip  o f  p h y s ic s  id e n t ity  a nd  p h y s ic s  s e l f  e f f ic a c y  fo r  g ir ls  in  y e a r s  9 -  
11 . T h is  fu n n e l lin g  a pp roach  sta r ted  w ith  a  q u es t io n n a ir e  g iv e n  to  2 0 2  g ir ls  in  
y ea rs  9  and  10  at tw o  s ch o o ls . F rom  th e  r e sp o n se s  to  th e s e  q u e s t io n n a ir e s  4 3  
g ir ls  w e r e  s e le c te d  to  p a r t ic ip a te  in  sm a ll  g r ou p  in te r v iew s . F in a lly , n a rra tiv e s  
w e re  d e v e lo p e d  fo r  fou r  g ir ls  fr om  th e ir  d is c u s s io n s  in  th e  sm a ll g r oup  
in te r v iew s ,  and  fo r  th ree  o f  th em , a  fu rther  o n e -o n e  in te r v iew .
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In  th is  ch ap ter , I d raw  to g e th e r  th e  o u tc om e s  fr om  th e se  th re e  d a ta  g a th er in g  
m e th od s . F o r  e a c h  o f  th e  id e n t if ie d  o u tc om e s , I d is c u s s  w h a t  m y  r e se a r ch  s h o w s  
and  I lo o k  at th e  im p lic a t io n s  o f  th e s e  o u tc om e s  and  s u g g e s t  h o w  th e y  c a n  b e  
u s e d  to  u n d ers tan d  h o w  g ir ls  c om e  to  m ak e  c h o ic e s  around  p h y s ic s  a nd  h o w  to  
ch a n g e  p r a c t ic e s  to  en co u r a g e  m o re  g ir ls  (an d  b o y s )  to  c h o o s e  to  s tu d y  p h y s ic s  
p o s t - 16 . T h e  r e sea rch  o u tc om e s  a ls o  in c lu d e  th e  n o v e l  m e th o d o lo g y  I u s e d  and  
th e  th eo r e t ic a l fr am ew o rk s  d e v e lo p e d  to  u s e  in  th is  s tudy . T h e  p r e v io u s  r e se a r ch  
in  th is  area  fo c u s e d  o n  ‘th e  p r o b lem ’ o f  g ir ls  in  p h y s ic s  a s  o n e  th a t th e  g ir ls  
th em se lv e s  h ad  o r  o n e  th a t s c h o o ls  and  th e  p h y s ic s  in d u s tr y  p erp e tu a ted . T h e  
l im ita t io n  o f  s e e in g  th e  la ck  o f  g ir ls  c h o o s in g  to  p u rsu e  p h y s ic s  a s  ‘a  p r o b lem ’ 
w il l  b e  d is c u s s e d  in  th e  s e c t io n  o n  th eo r e t ic a l fr am ew ork s. I a lso  r e f le c t  o n  th e  
m e th o d o lo g y  u s e d  in  th e  s tu d y  and  p o s s ib le  l im ita t io n s  o f  th e  c h o ic e s  m ad e . I 
c o n c lu d e  w ith  s u g g e s t io n s  fo r  fu tu re  s tudy .
R e s e a r c h  O u tc om e s
O u tc om es  fr om  th e  q u e s tio n n a ir e  r e su lts , th e  sm a ll g roup  in te r v iew s  a nd  th e  
narra tiv e s  are d e s c r ib ed  b e lo w . W h er e  th e  o u tc om e s  c o n f irm  p r e v io u s  r e se a r ch  
th is  is  n o ted  b y  c it in g  r e le v a n t  s o u r c e s  and , w h e r e  n ew  c o n tr ib u t io n s  to  th e  
litera tu re  are m ad e , th e s e  are d is c u s s e d  in  m o r e  d e ta il . T h e se  n ew  c o n tr ib u t ion s  
are:
•  tea ch e r  -  s tu d en t in ter a c tion s
•  th e  d is c o u r se  o f  a c h ie v em en t
•  s im ila r ity  a nd  d i f fe r e n c e s  b e tw e e n  p h y s ic s  c h o o s e r s  and  n o n  c h o o s e r s
•  c om p le x ity  and  in te rr e la t ion sh ip s  o f  f ig u r ed  w o r ld s .
F o r  e a c h  o f  th e  id e n t if ie d  o u tc om e s , a fter  I h av e  d is c u s s e d  th e  c o n tr ib u t io n s  to  
k n ow le d g e , I o u t lin e  r e c om m en d a tio n s  and  im p lic a t io n s .
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M a k in g  c h o ic e s
T he  g ir ls  c h o s e  su b je c ts  to  s tu d y  in  th e  fu tu re  b e c a u s e  th e y  w e r e  in te r e s ted  in  
th em  (B o e  2 0 1 2 ) .  T h e  g ir ls  w e r e  m o r e  l ik e ly  to  p r e fer  b io lo g ic a l  s c ie n c e s  to  
p h y s ic s  (J enk in s  a n d  N e ls o n ,  2 0 0 5 )  and  w e r e  m o re  l ik e ly  th an  b o y s  to  s a y  that  
th e y  w e r e  th in k in g  o f  c h o o s in g  to  s tu d y  h um an it ie s  su b je c ts  p o s t - 16  (R yan ,
2 0 0 1 ;  P ik e  and  D u n n e , 2 0 1 1 ) .  G ir ls  c h o s e  su b je c ts  to  s tu d y  p o s t  16  b e c a u s e  th e y  
fe lt  th e y  w e r e  n e e d e d  fo r  fu tu re  ca re ers  (C le a v e s ,  2 0 0 5 )  and  th is  w a s  e s p e c ia l ly  
th e  c a se  fo r  th o se  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  (B o e  e t a l., 2 0 1 1 ) .
C h o o s in g  a  fu ture  ca re er  is  part o f  d e v e lo p in g  o n e ’s id en t ity . T h e  c a re er  c h o ic e s  
m ad e  are o f t en  o n e  o f  th e  fir s t  th in g s  th a t p e o p le  u s e  to  d escr ib e  th em se lv e s  ( i .e .
I am  a  te a ch e r , I am  a  d o c to r , I am  a f ilm  m ak er  e t c .) .  F rom  th e  q u es t io n n a ir e  
r e su lts , m o r e  g ir ls  m ad e  su b je c t  c h o ic e s  b a se d  o n  fu tu re  ca reers  th an  d id  b o y s .  O f  
th o se  s tu d en ts  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s , 5 7%  o f  y e ar  9  g ir ls  c it e d  
career  a s  a  r e a so n  fo r  c h o o s in g  it c om p ared  w ith  36%  o f  y ea r  9 b o y s  and  fo r  y e ar  
10  g ir ls  it w a s  th e  r e a s o n  4 4%  g a v e  c om p ared  w ith  2 9%  o f  y ea r  10  b o y s . I 
su g g e s t  th a t th is  fo c u s  o n  c a re er s  is  b e c a u s e  g ir ls  m ak e  d e c is io n s  a b o u t w h a t  
ca reer  to  p u rsu e  so o n e r  th an  b o y s  and  so  c h o o s e  su b jec ts  w ith  th is  in  m in d . T h e re  
is  n o t  en o u g h  da ta  h ere  to  d e f in it e ly  c o n c lu d e  th a t th a t th is  is  th e  c a se , b u t th is  
w a s  a  trend  s h ow n  b y  th is  da ta . Further  r ese a r ch  w o u ld  b e  n e e d e d  to  in v e s t ig a te  
th is  fa c to r , and  to  s e e  w h e th e r  th e s e  ca re er  d e c is io n s  are f ix e d  at th is  e a r ly  a g e  
and  w h a t  in fo rm a tio n  w a s  u s e d  to  in fo rm  th e s e  c h o ic e s .
T h e  g ir ls  in  th is  s tu d y  w e r e  p r ed om in an t ly  fr om  W h ite , m id d le  c la s s  
b ack g rou n d s . T h e se  fam ilie s  w o u ld  en co u ra g e  th e ir  ch ild ren  to  c h o o s e  
p r o fe s s io n a l careers . T h is  c o u ld  b e  lin k e d  to  w h y  g ir ls  in  th is  s tu d y  w e r e  a lr e a d y  
c h o o s in g  su b je c ts  l in k ed  to  fu tu re  careers .
G ir ls  th in k in g  o f  c h o o s in g  p h y s ic s  r ep o r ted  th a t th e y  c am e  from  s c ie n t if ic  
fam il ie s  and  s o  w e r e  e x p o s e d  to  s c ie n t if ic  la n g u a g e  in  th e  fam ily  (O li ts k y , 2 0 0 6 ) .  
T h e se  g ir ls  w o u ld  b e  aw are  tha t c h o o s in g  a  s c ie n t if ic  c a reer  w a s  su itab le  fo r  
th em  b e c a u s e  at le a st  o n e  o f  th e ir  p a ren ts  a ls o  h ad  th is  ty p e  o f  career . T h is  tr end
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h a s  a ls o  b e e n  o b s e rv e d  in  th e  A S P IR E S  p ro je c t (A r ch er  e t  a l., 2 0 1 3 ) .  T h e se  
r e su lts  c o u ld  in d ic a te  th a t fu tu re  s c ien t is t s  w i l l  o n ly  b e  rec ru ited  fr om  th o se  
fam ilie s  w h o  are a lr ead y  fam ilia r  w ith  s c ie n c e  and  so  en co u ra g e  th e ir  ch ild r en  to  
pu rsu e  a  s im ila r  career .
G ir ls  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s ic s  p o s t  16  d e sc r ib ed  it a s  in te r e s t in g  
bu t a ls o  d if f ic u lt . L in k in g  p h y s ic s  w ith  d i f f ic u lt ly  is  part o f  th e  c om m o n ly  h e ld  
b e l i e f  th a t p h y s ic s  is  hard , m a sc u lin e  and  o b je c t iv e  (F ran c is , 2 0 0 0 ) .  T h is  
s te r e o ty p ic a l im a g e  o f  p h y s ic s  a s  b e in g  hard , m a s cu l in e  and  d om in a te d  b y  W h ite ,  
m id d le  c la s s  m a le s  w a s  a c k n ow le d g e d  b y  th e  g ir ls  a s  som e th in g  th a t d id  d e ter  
s om e  fr om  c h o o s in g  it (R y an , 2 0 1 1 ;  F ran c is  2 0 0 0 ) .  T h e y  sa id  tha t th is  s h o u ld  n o t  
b e  th e  c a se ;  th a t su b je c ts  sh o u ld  n o t  b e  s e e n  a s  g en d e r ed  and  th a t g ir ls  s h o u ld  n o t  
b e  s e e n  a s  a n y  le s s  fem in in e  i f  th e y  c h o s e  to  f o l lo w  c a reers  in  w h a t s o c ie ty  
p e r c e iv e d  a s  m a s c u lin e  a rea s . H ow e v e r , a ll g ir ls  d id  m ak e  ‘s l ip s ’ (B a k e r  and  
L eary , 2 0 0 3 )  w h e n  ta lk in g  a b o u t th is  to p ic ,  m a yb e  s h o w in g  h o w  d if f ic u lt  it is  to  
m o v e  a w a y  fr om  m e s sa g e s  th a t fo rm  an  e a r ly  part o f  id e n t ity  d e v e lo pm en t .
T h e se  w id e r  s o c ie ta l in f lu e n c e s  o n  c h o ic e s  n e e d  to  b e  ta c k le d  b y  s c h o o ls  a nd  
te a ch e rs . R a is in g  aw a r en e s s  o f  w h y  th e s e  sh o u ld  n o t  b e  u s e d  a s  r e a s o n s  fo r  
m ak in g  c h o ic e s  sh o u ld  fo rm  part o f  c a reers  ed u c a t io n  in  s c h o o ls .
T e a c h e r  -  s tu d e n t  in t e r a c t io n s
T h e  w o rk  o f  O sb o rn e  a nd  C o l lin s  ( 2 0 0 1 )  h ig h lig h ted  h o w  m u ch  p u p i l ’s in te r e s t  
in  s c ie n c e  c la s s e s  w a s  in f lu e n c e d  b y  th e ir  tea ch e r . T h e y  r ep o r ted  th a t p u p ils  in  
g en e ra l sa id  th a t th e ir  in ter est  in  s c ie n c e  w a s  r a is ed  b y  te a ch e r s  w h o  m ad e  th e ir  
le s s o n  ‘fu n ’ a n d  tha t g ir ls  in  p a r ticu la r  r e sp o n d ed  w e l l  to  te a ch e r s  w h o  d e v o te d  
t im e  to  c la r if ic a t io n  o f  c o n ten t  and  w h o  b u ilt  up  a  g o o d  r e la t io n sh ip  b e tw e e n  
t h em se lv e s  an d  p u p ils . M y  f in d in g s  su pp o rt th e s e  c la im s ,  add  c o lo u r  and  a ls o  
d raw  a tten t io n  to  o n e  a sp e c t  n o t  h ig h lig h ted  in  th e  litera tu re  b e fo r e , th a t o f  th e  
im p ac t  o f  n o n  su b je c t  sp e c ia l is t s .
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T ea ch e r  -  s tu d en t r e la t io n sh ip s  a n d  h o w  th e y  im p a c t  o n  p h y s ic s  id e n t ity  and  
p h y s ic s  c h o ic e s  w e r e  d is c u s s e d  b y  a ll  th e  g ir ls  in  th e  g r ou p  in te r v iew s  ( s e e  
C hap ter  6 ) . T h e  n a rra tiv e s , d e sc r ib ed  in  C hap ter  7 , c le a r ly  d em on s tr a ted  h o w  
te a ch e r  -  s tu d en t r e la t io n sh ip s  im p a c ted  o n  in d iv id u a ls . T h e se  r e la t io n sh ip s  
c o u ld  h a v e  b o th  p o s i t iv e  an d  n e g a t iv e  in f lu e n c e s ,  so  te a ch e rs  n e e d  to  b e  f o l ly  
aw a re  o f  h o w  th e ir  a c t io n s , b o th  in  a  c la s s r o om  and  g e n e ra lly  w ith  s tu d en ts , c a n  
a ff e c t  g ir ls ’ p h y s ic s  id e n t ity  w o rk .
T h e  m a jo r ity  o f  g ir ls  d e s c r ib ed  a  p h y s ic s  c la s s r o om  a s  f o l lo w in g  ‘u su a l s c h o o l  
p h y s ic s ’ ( f o l lo w in g  B o y la n  2 0 1 0 ) .  T h e se  p h y s ic s  c la s s r o om s  are b e in g  
r ep rod u ced  th ro u gh ou t s c h o o ls  a ll  o v e r  E n g la n d  ( i f  n o t  th e  w o r ld )  and  m an y  
p e o p le  w o u ld  r e c o g n is e  th em  as  su ch . R o s e ,  in  c on tra st , d e s c r ib ed  h e r  p h y s ic s  
c la s s r o om  as b e in g  m u ch  m o re  c o lla b o r a t iv e  and  th a t sh e  fe lt  th is  h ad  g r ea t ly  
en h an c ed  h er  r e la t io n sh ip  w ith  p h y s ic s .  H ow e v e r , it w a s  th e  a ty p ic a ln e s s  o f  th is  
p h y s ic s  c la s s r o om  th a t in  th e  en d  r e su lted  in  R o s e  n o t  c h o o s in g  to  s tu d y  p h y s ic s  
p o s t  16 . E v e n  th o u g h  th is  c o l la b o r a t iv e  a p p roa ch  to  le a rn in g  p h y s ic s  r e su lte d  in  
R o s e  h a v in g  an  inw a rd  tr a jec to ry  fo r  p h y s ic s  id e n t ity  at h is  t im e , th is  tra jec tory ,  
in  h er  v ie w , c o u ld  n o t  b e  su s ta in ed  i f  sh e  c o n t in u ed  to  s tu d y  p h y s ic s  w ith o u t  th is  
te a ch e r . H e r  p h y s ic s  id e n t ity  w a s  d ep en d en t  o n  h o w  th e  te a ch e r  tau gh t  p h y s ic s .  
Sh e  d id  n o t  fe e l th a t sh e  c o u ld  su s ta in  h er  p h y s ic s  id e n t ity  in  a ‘u su a l s c h o o l  
p h y s ic s ’ s e t t in g .
A n o th e r  a sp e c t  o f ‘u su a l s c h o o l  p h y s ic s ’ th a t w a s  h ig h lig h te d  b y  th e  g ir ls , a nd  in  
par ticu lar  S co u t , w a s  th a t th is  ty p e  o f  c la s s r o om  w a s  o f t e n  p e r c e iv e d  a s  a  
com p e ti t iv e  c la s sr o om . S c o u t  fe lt  th a t th is  w a s  p a r t icu la r ly  so  in  th e  to p  s e t . S h e  
d id  n o t  f e e l  th a t in  th is  ty p e  o f  c la s s r o om  th e  te a c h e r  g a v e  h er  e n o u g h  fe e d b a c k  
and  rea s su ran ce  th a t sh e  w a s  su c c e e d in g  in  s c ie n c e  and  sh e  d id  n o t  f e e l  th a t sh e  
w a s  a b le  to  a sk  fo r  c la r if ic a t io n  i f  sh e  w a s  u n su re . T h is  r e su lted  in  a  lo w e r in g  o f  
h er  s e l f  e f f ic a c y ,  a  c o n s t itu en t  part o f  h er  id en t ity .
T h e  g ir ls  in  th is  s tu d y  d e sc r ib e d  th e ir  b e s t  te a ch e r , ir r e sp e c t iv e  o f  su b je c t , a s  
th o s e  th a t to o k  an  in ter e st  in  th em , b o th  fo r  th e ir  su b je c t  b u t a lso  o v era ll . T h e se  
te a ch e r s  n o t  o n ly  s a w  th e  g ir ls  a s  b e in g  part o f  th e  f ig u r ed  w o r ld  o f  th e  su b je c t  
th e y  w e r e  te a c h in g  bu t th a t th a t f ig u red  w o r ld  fo rm ed  a part o f  th e  g ir l s ’ o v e ra ll
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f ig u r ed  w o r ld . Ind ian a , in  h e r  n arra tiv e , d e sc r ib ed  h o w  h er  p h y s ic s  te a ch er  
fo c u s e d  s o le l y  o n  th e  f ig u red  w o r ld  o f  p h y s ic s  and  h o w  h e  a c ted  a s  a  g a te k e ep e r  
to  th a t w or ld . S in c e  h e  d id  n o t  f e e l  th a t Ind iana , and  th e  o th er  m em b er s  o f  h er  
c la s s , w e r e  c ap ab le  o f  h i l ly  p a r tic ip a t in g  in  th e  f ig u r ed  w o r ld  o f  p h y s ic s ,  h e  
c lo s e d  th e  d o o r  to  th em . Ind ian a  d e sc r ib ed  h o w  th is  h ad  a  s ig n if ic a n t  n e g a t iv e  
im p a c t  o n  h er  p h y s ic s  id en t ity .
S u b je c t  k n ow le d g e  is  im portan t and  ha s  b e e n  h ig h lig h ted  b y  th e  In s t itu te  o f  
P h y s ic s  ( 2 0 1 2 )  in  th e ir  w o r k  to  en co u ra g e  m o re  p h y s ic is t s  to  b e c om e  te a ch e rs .  
T each er s  w h o  are su b je c t  s p e c ia l is t s  c a n  in s t i l  a  lo v e  o f  th e ir  su b je c t  b y  th e ir  o w n  
s tr o n g ly  p o s i t iv e  id e n t i f ic a t io n  w ith  that su b jec t. C on tra s tin g  w ith  th is  I a lso  
fo u n d  th a t som e  o f  th e  g ir ls  in  y e a r  9  at B row n in g  s c h o o l  r ep or ted  th a t th e y  d id  
n o t  f e e l  a s  c o n f id en t  to  e n jo y  and  ta k e  an  in ter est  in  a s c ie n c e  su b je c t  w h e n  
ta u g h t b y  a  te a ch e r  w h o  d e c la red  that th e y  w e r e  te a ch in g  o u ts id e  o f  th e ir  
sp e c ia l ism . It w a s  n o t  ju s t  th e  te a c h e r s ’ p e r c e iv e d  la c k  o f  su b jec t  sp e c ia l is t  
k n ow le d g e  th a t th e  g ir ls  d is c u s se d , b u t th e  m ann er  in  w h ic h  th e y  ta lk ed  a b o u t th e  
su b je c t  i f  it w a s  n o t  th e ir  s p e c if ic  area  o f  s p e c ia lism . T h e  g ir ls  fe lt  th a t i f  th e  
te a ch e r s  w e r e  sa y in g  th a t th e y  w e r e  n o t  in te r e s ted  in  th e  su b je c t  th en  th e y  sh o u ld  
n o t  b e  to o . O n e  g ir l c om m en te d  th a t h e r  b e s t  s c ie n c e  te a ch er  w a s  o n e  w h o  sh e  
d id  n o t  k n ow  w h ic h  par ticu lar  area  h e  w a s  a  s p e c ia l is t  in; h e  h ad  ta u gh t a ll a rea s  
w ith  th e  sam e  en th u s ia sm  and  k n o w le d g e  and  h e  h ad  shared  th is  w ith  th e  c la s s .
T h e  In s t itu te  o f  P h y s ic s  h a s  a ls o  w o r k e d  to  im p ro v e  th e  su b jec t k n o w le d g e  o f  
n o n  sp e c ia l is t s  w ith  c o n t in u in g  p r o fe s s io n a l d e v e lo pm en t  in te rv en t io n s . T h e se  
‘s o lu t io n s ’ are to  b e  w e lc om ed , b u t th e y  o n ly  c o v e r  h a l f  th e  s to r y , s in c e  it w a s  
n o t  ju s t  su b jec t  k n ow le d g e  th a t th e  g ir ls  h ig h lig h te d  h ere  a s  an  is su e ;  it w a s  h o w  
te a ch e rs  th em se lv e s  id e n t if ie d  o r  o th e rw is e  w ith  th e  su b jec t  and  h o w  th e y  
ex p r e s s ed  th a t to  th e ir  s tu d en ts  th a t w a s  s ig n if ic a n t . N e g a t iv e  m e s s a g e s  fr om  
te a ch e r s  d em on s tr a ted  b y  la ck  o f  e n th u s ia sm  and  c om m en ts  su ch  a s  ‘I ’m  a  
b io lo g is t  so  I d o n ’t k n ow  h o w  to  d o  th a t ( in  p h y s ic s ) ’ w e r e  s h ow n  n o t  to  h e lp  to  
d e v e lo p  a  p o s i t iv e  id e n t if ic a t io n  w ith  th e  su b je c t . F u rther  w o rk  w o u ld  b e  n e e d e d  
to  d is c o v e r  h o w  r obu s t th is  f in d in g  is .
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T h is  d is c u s s io n  ab ou t n o n  s p e c ia lis t  te a ch e r s  h ig h lig h t s  th e  is su e  a s  to  w h e th e r  
te a ch e r s  o f  s c ie n c e  su b je c ts  sh o u ld  b e  th o u gh t  o f  a s  s c ie n c e  te a ch e rs  o r  as  
te a ch e rs  o f  b io lo g y ,  c h em is tr y  and  p h y s ic s . R e la te d  to  th is  d is c u s s io n  is  th a t o f  
w h e th e r  th e  s c ie n c e  su b je c ts  s h o u ld  b e  tau gh t a s  th e  s ep a ra te  su b jec ts  o r  as  
com b in ed  s c ie n c e  and  at w h a t  p o in t  in  s e c o n d a ry  ed u c a t io n  th is  d if fe r en t ia t io n , i f  
n e ed e d ,  sh o u ld  b e  m ad e .
R e c o m m e n d a t io n s  a n d  im p l ic a t io n s
T h e  im p lic a t io n s  o f  th e s e  f in d in g s  are n o t  ju s t  fo r  th e  rec ru itm en t and  tra in in g  o f  
s c ie n c e  te a ch e rs  b u t a ls o  fo r  th e  m an a g em en t  o f  th e  s c h o o ls  in v o lv ed .
W h e n  p r o sp e c t iv e  s c ie n c e  te a ch e r s  are b e in g  tr a in ed , th e y  n e e d  to  b e  m ad e  aw ar e  
o f  th e  im p a ct  th a t th e ir  o w n  n e g a t iv i ty  c a n  h a v e  o n  s tu d en ts  and  h o w  p o s it iv e  
en th u s ia sm  and  in ter est  fo r  a ll su b je c ts  c a n  h a v e  an  e n e rg is in g  and  p o s i t iv e  
in f lu e n c e . T h is  is  part o f  th e ir  o w n  id en t ity  w o r k  tow a rd s  b e c om in g  n o t  ju s t  a  
s c ie n t is t  b u t a  s c ie n c e  te a ch e r . T h is  s h o u ld  fo rm  part o f  th e ir  p r o fe s s io n a l  
d e v e lo pm en t  and  b e  h ig h lig h te d  in  th e ir  p r o fe s s io n a l p o r t fo lio . T h is  h ig h lig h t in g  
o f  th e  im p ac t th e y  c a n  h a v e  o n  s tu d en ts  sh o u ld  n o t , h ow e v e r ,  ju s t  fo c u s  o n  th e ir  
su b je c t  k n ow le d g e , b u t o n  a ll a sp e c ts  o f  th e ir  in ter a c t io n s  w ith  s tu d en ts . T h e y  
n e ed  to  b e  m ad e  aw ar e  th a t th e  f ig u red  w o r ld  o f  th e  su b je c t  th e y  te a c h  is  o n ly  
o n e  o f  th e  m an y  w o r ld s  th a t in terac t to g e th e r  in  th e  o v e ra ll  f ig u red  w o r ld  o f  th a t  
stu d en t and  h o w  a ll th e s e  f ig u red  w o r ld s  in terp la y  in  a n  in d iv id u a l s tu d en t’s 
id e n t ity  w ork .
S c h o o ls , w h e n  r ec ru itin g  n ew  te a ch e r s , n e e d  to  b e  aw ar e  w h e th e r  th e y  are  
lo o k in g  fo r  su b je c t  s p e c ia l is t s  o r  fo r  g en e ra l s c ie n c e  te a ch er s  w h o  h a v e  a  p o s i t iv e  
a ttitu d e  and  en th u s ia sm  fo r  a ll s c ie n c e  su b je c ts . T h is  sh o u ld  b e  a s s e s s e d  d u r in g  
th e  in t e r v iew  p r o c e s s .  W h e th er  s c h o o ls  are lo o k in g  to  recru it su b jec t  s p e c ia l is t s  
o r  g en e ra l s c ie n c e  te a ch er s  w i l l  d ep en d  o n  h o w  th e  s c ie n c e  cu r r icu lum  is  
m an a g ed  w ith in  th a t s ch o o l. S c h o o ls  w i l l  n e e d  to  b e  c le a r  a bou t w h e th e r  th e y  
te a c h  th e  s ep a ra te  s c ie n c e s  u s in g  su b je c t  s p e c ia l is t s  o r  w h e th e r  th e y  w a n t  a  m o r e  
f le x ib le  w o r k  fo r c e . T h e y  w i l l  a ls o  n e e d  to  d e c id e  w h e n  th e y  d if fe r en t ia te
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b e tw e e n  th e  s c ie n c e s  (b o th  th e  s c h o o ls  in  th is  s tu d y  tau gh t  th e  s c ie n c e s  as  
sep ara te  su b je c ts  from  y ea r  1 0 ) . I f  th is  is  th e  c a se , th e y  n e e d  to  en su r e  th a t w h e n  
te a ch e r s  te a c h  o u ts id e  o f  th e ir  o w n  s ta ted  sp e c ia l ism  th a t th e y  d o  so  w ith  
en th u s ia sm . T h is  s h o u ld  fo rm  part o f  th e  in terna l app ra isa l sy s tem .
T h e  d is c o u r s e  o f  a c h ie v em e n t
A s  d e s c r ib ed  in  C hap ter  2 , o n e  o f  th e  s te r e o ty p ic a l im a g e s  o f  p h y s ic s  is  th a t it is  
hard  (R y an , 2 0 1 1 ) .  T h e  g ir ls  d id  d e sc r ib e  p h y s ic s  a s  hard  bu t th is  w a s  o n ly  part  
o f  a  d is c o u r se  lin k ed  to  d if f ic u lt ly  an d  c h o ic e . E v e n  g ir ls  w h o  w e r e  v e r y  
s u c c e s s fu l  in  G C SE  p h y s ic s  d id  n o t  c h o o s e  to  pu rsu e  it. T h e  s te r e o ty p ic a l  im a g e  
o f  p h y s ic s  a s  hard  is  a  d is c o u r se  th a t is  g e n e ra lly  h e ld  b y  s o c ie ty .  M a in ta in in g  
th is  d is c o u r se  a llo w s  th o s e  w h o  w o rk  in  th e  p h y s ic s  in d u s try  to  h o ld  a  c e r ta in  
sta tu s; th e y  h a v e  b e e n  s u c c e s s fu l  in  a  hard  su b je c t  so  th er e fo re  th e y  m u s t  h a v e  a  
h ig h e r  le v e l  o f  in te lle c t  th an  th e  m a jo r ity  o f  so c ie ty . O p e n in g  up  p h y s ic s  to  a  
w id e r  r an g e  o f  p e o p le  b y  en c o u r a g in g  m o re  s tu d en ts  to  s tu d y  it p o s t  16  w o u ld  
lo w e r  th is  h ig h  s ta tu s  and  th o s e  a lr e a d y  in  th e  in d u s try  m a y  fe e l th a t th e ir  
p o s i t io n  in  s o c ie t y  is  d im in ish ed .
T h e  g ir ls  a ls o  d e sc r ib ed  h o w  th e y  fe l t  th a t th e y  h ad  to  a c h ie v e  th e  b e s t  p o s s ib le  
o u tc om e s  in  th e ir  s tu d ie s  and  tha t th e y  c h o s e  to  p u rsu e  su b jec ts  th a t w o u ld  a l lo w  
th em  to  a c h ie v e  h ig h ly  e a s i ly .  T h e y  d id  n o t  f e e l  th a t c h o o s in g  p h y s ic s  w o u ld  
h e lp  th em  to  a c h ie v e  th e s e  g o a ls . I te rm ed  th is  th e  d is c o u r se  o f  a c h ie v em en t .
T h e  d is c o u r se  o f  a c h ie v em en t  is  l in k e d  to  s e l f  e f f ic a c y ;  a  p e r s o n ’s  b e l i e f  in  th e ir  
a b il ity  to  p er fo rm  ta sk s  at c er ta in  le v e ls .  B o y s  d em on s tr a ted  h ig h e r  s e l f  e f f i c a c y  
th an  g ir ls  (B r tin e r  and  P a jares , 2 0 0 6 ) .  O n e  fa c to r  that c a n  a f f e c t  th e  le v e l  o f  s e l f  
e f f ic a c y  is  th a t o f  s e e in g  s im ila r  o th ers  p e r fo rm  a  ta sk . F o r  th e  g ir ls  in  th is  s tu d y ,  
th e y  r ep or ted  th a t th e y  d id  n o t  fe e l th a t th e ir  s e l f  e f f ic a c y  w a s  en h a n c ed  b y  
s e e in g  s im ila r  o th e r s ’ a c h ie v em en t;  in  fa c t th e y  fe lt  th e  o p p o s it e ,  th a t th e ir  s e l f  
e f f ic a c y  w a s  r ed u c ed . T h is  w a s  e s p e c ia l ly  th e  c a se  w h e n  te s t  and  e x am in a t io n  
r e su lts  w e r e  sh ared  in  th e  c la s s . H ea r in g  w h a t  le v e l  o th ers  h ad  a c h ie v e d , e v e n  i f
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th e y  h ad  a c h ie v e d  h ig h ly  th em se lv e s , d id  n o t  m ak e  th em  fe e l  th a t th e y  w o u ld  b e  
a b le  to  rep ea t th is  a c h ie v em en t  in  th e  fu tu re  and  in  s om e  c a se s  r ed u c ed  th e ir  
b e l i e f  in  th e ir  a b ility .
T h e  d is c o u r se  o f  a ch ie v em en t , th a t I id en t if ie d  and  d e s c r ib ed  in  C h ap ter  6 , 
h ow e v e r , g o e s  fu rther  th an  ju s t  s e l f  e f f ic a c y . It is  a ls o  l in k ed  to  p e r c e iv e d  
h a rd n ess  o f  su b jec ts;  b u t a g a in  g o e s  further. T h e  d is c o u r se  o f  a c h ie v em en t  
com b in e s  b o th  o f  th e s e  bu t g o e s  fu rther  s o  a s  to  lo o k  at a ll a s p e c t s  o f  
a c h ie v em en t  and  h o w  it is  m ea su r ed . T h e  d is c o u r se  o f  a c h ie v em en t  is  part o f  
m od ern  s o c ie t y ’s r eq u ir em en t  th a t e v e r y o n e  sh o u ld  a c h ie v e  in  e x am in a t io n s  a s  
h ig h ly  a s  th e y  c a n  and  in  a s  m an y  su b je c ts  a s  th e y  can . S o c ie ty  w a n ts  s tu d en ts  
w h o  are g o o d  a ll round ers; th e y  d o  n o t  w an t  s tu d en ts  w h o  c an  a c h ie v e  a  h ig h  
grad e  in  a  ‘h a rd ’ su b je c t  l ik e  p h y s ic s  b u t w h o  c a n n o t  a c h ie v e  th a t sam e  le v e l  in  
a ll  th e  o th er  su b jec ts  th e y  stu d y . A c h ie v in g  h ig h ly  in  a ‘h a rd ’ su b jec t  ta k e s  m o r e  
e ffo r t  and  a  h ig h e r  s e l f  e f f ic a c y  th an  fo r  a  su b je c t  that is  p e r c e iv e d  a s  e a s y  and  
o n e  in  w h ic h  it is  e a s ie r  to  b e  m o r e  su c c e s s fu l. F o r  m an y  g ir ls  th e  n e e d  to  b e  
su c c e s s fu l  o u tw e ig h ed  th e ir  n e e d  t o  c h o o s e  su b je c ts  th a t th e y  en jo y e d ,  e s p e c ia l ly  
i f  th e  su b je c ts  th e y  e n jo y e d  w e r e  th o s e  th a t th e y  fe lt  w e r e  hard . G ir ls  d id  n o t  f e e l  
th a t th e y  w e r e  m e e t in g  s o c ie t y ’s e x p e c ta t io n s  i f  th e y  c o n c en tr a ted  o n  th o s e  
‘h a rd ’ su b je c ts  th e y  e n jo y e d  bu t w h e r e  th e y  d id  n o t  fe e l th a t th e y  w e r e  
‘g u a ra n te ed ’ to  a c h ie v e  h ig h  g rad es .
R e c o m m e n d a t io n s  a n d  im p l ic a t io n s
In  o rd er  to  o v e r c om e  th e  p r e s su re s  p la c e d  o n  s tu d en ts  b y  th is  d is c o u r se  o f  
a c h ie v em en t ,  w e  n e e d  to  en co u r a g e  s tu d en ts  to  b e  p r ep ar ed  to  tak e  r isk s. W e  
n e ed  to  ch a n g e  th e  em p h a s is  in  e d u ca t io n  fr om  ‘r e su lts  m e an  e v e r y th in g ’ . W e  
n e e d  to  en c o u ra g e  an  em p h a s is  o n  le a rn in g  fo r  en jo ym en t  and  th a t le a rn in g  is  a  
co n t in u o u s  p r o c e s s  th a t d o e s  n o t  s top  o n c e  a  su b je c t  h a s  b e e n  ‘d r o p p ed ’ fr om  a  
s tu d en t’s s tu d y  lis t . T h e  ch a n g e  aw a y  fr om  a  ‘r e su lt s  m e an  e v e r y th in g ’ d is c o u r s e  
n e e d s  to  c om e  fr om  g o v e rnm en t . W e  n e e d  t o  q u e s t io n  a s  to  w h e th e r  th is  
d is c o u r se  is  a c tu a lly  le a d in g  to  an  im p ro v em en t  in  s c h o o ls ,  te a ch in g  and  r e su lts  
or  w h e th e r  it is  ju s t  a d d in g  to  th e  p r es su r es  o n  s tu d en ts , te a ch e rs  an d  s c h o o ls  to
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p er fo rm  in  w a y s  th a t d o  n o t  a c tu a lly  e n h a n c e  le a rn in g  bu t ju s t  m e e t  ta r ge ts  o f  
p er fo rm an ce  s e t  b y  g ov e rnm en t .
C han g e  is  a ls o  n e e d e d  in  s o c ie ty .  S o c ie ty  n e ed s  to  a c k n ow le d g e  d if fe r e n c e s  tha t  
m ean  th a t n o t  a ll s tu d en ts  c a n  g a in  a  c e r ta in  le v e l  a t a  g iv e n  t im e  in  th e  su b je c t s  
th e y  s tu d y  a t s ch o o l. W e , p a ren ts  and  te a ch er s , n e e d  to  en co u ra g e  a ll s tu d en ts  to  
a c h ie v e  to  th e ir  b e s t  in  a n y  su b je c t  th e y  c h o o s e  to  s tu d y , n o t  a  p red e te rm in ed  
l e v e l  s e t  b y  e x te rn a l a g e n c ie s .
S im i la r i t y  a n d  d i f f e r e n c e s  b e tw e e n  p h y s ic s  c h o o s e r s  a n d  n o n  
c h o o s e r s
A n a ly s is  o f  th e  da ta  fr om  th e  q u e s tio n n a ir es  and  fr om  th e  sm a ll g r o up  in t e r v iew s  
sh o w e d  m u ch  a g r eem en t  w ith  p r e v io u s  w o rk . In  q u es t io n s  a sk in g  a b o u t t e a ch e r s
' y / r
and  le s s o n s  p o s s ib le  c h o o s e r s  o f  p h y s ic s  w e r e  g e n e ra lly  m or e  p o s i t iv e  a b o u t  
th e ir  te a ch e r s  th an  n o n  c h o o s e r s . F o r  le s s o n s ,  th e  v ie w s  w e r e  fa ir ly  n eu tra l w ith  
o n ly  o n e  area , p ra c t ic a l w o rk , b e in g  h ig h lig h te d  a s  a d d in g  e n jo ym en t  to  th e  
su b je c t  b y  a ll  g r o u p s  o f  s tu d en ts  (O sb orn e  and  C o l lin s ,  2 0 0 1 ) .  O v era ll , th e  d a ta  
fr om  th e  q u es t io n n a ir e  g e n e ra lly  s h o w e d  th a t th ere  w a s  a  d if fe r en c e  b e tw e e n  
p o s s ib le  c h o o s e r s  and  n o n  c h o o s e r s  o f  p h y s ic s  in  th e  a n sw er s  th e y  g a v e  to  a ll th e  
q u e s t io n s , w ith  th e  p o s s ib le  c h o o s e r s  g iv in g  m o re  ‘p o s i t iv e ’ r e s p o n se s .  T h e  
r e su lts  fr om  th e  q u es t io n n a ir e  d o , o f  c o u r s e ,  s h o w  tha t n o t  a ll g ir ls  w h o  are  
th in k in g  o f  c h o o s in g  p h y s ic s  w i l l  a lw a y s  g iv e  th e  sam e  r e s p o n se s ,  b u t s om e  
tr end s  c a n  b e  o b se rv e d  th a t s h o w  d if fe r en c e s  b e tw e e n  p o s s ib le  c h o o s e r s  a n d  n o n  
ch o o s e r s . W h en  lo o k in g  at th e  sm a ll g r ou p  in te r v iew  data , I e x p e c t e d  th a t th e s e  
sam e  trend s  b e tw e en  p o s s ib le  c h o o s e r s  and  n o n  c h o o s e r s  w o u ld  b e  o b s e r v e d  a nd  
th a t th e  in te r v iew  da ta  w o u ld  e x p la in  w h y  th e s e  v a r ia t io n s  e x is t e d . T h is  w a s  n o t  
th e  c a se .
In  th e  m a jo r ity  o f  th em e s  e x p lo r ed  in  th e  in t e r v iew s , th ere  w e r e  n o  d is c em a b le  
d if fe r e n c e s  b e tw e e n  th o s e  g ir ls  w h o  h ad  o r ig in a lly  e x p r e s sed  tha t th e y  w e r e
36 S c ie n c e  t e a ch e r s  and  le s s o n s  in  y e a r  9  an d  p h y s ic s  t e a c h e r s  a n d  le s s o n s  in  y e a r  10
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th in k in g  o f  c h o o s in g  p h y s ic s  fo r  A - le v e l  and  th o s e  w h o  h ad  no t; b e tw e e n  th e  
d iffe r en t  y e ar  g r o u p s  and  b e tw e e n  th e  tw o  s c h o o ls .  I w o u ld  h a v e  e x p e c t e d , b a sed  
o n  p r e v io u s  r e se a r ch  and  m y  o w n  da ta  fr om  th e  q u e s tio n n a ir es , th a t g ir ls  w h o  
w e re  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  w o u ld  h a v e  g iv e n  m o re  n e g a t iv e  
c om m en ts  a b ou t th e ir  r e la t io n sh ip  w ith  p h y s ic s  and  w o u ld  h a v e  b e e n  m o r e  l ik e ly  
to  h o ld  s te r e o ty p ic a l v ie w s  a b o u t  p h y s ic s  th a n  th o s e  g ir ls  w h o  h ad  e x p r e s s e d  an  
in ter est  in  c h o o s in g  p h y s ic s  in  th e  fu ture . W h en  I a c tu a lly  lo o k e d  at th e  q u o te s  
o n c e  th e y  h ad  b e e n  o rd e red  th em a tic a lly , it w a s  n o t ic e a b le  th a t th er e  w a s  in  fa c t  
v e r y  lit t le  d if f e r e n c e  b e tw e e n  th e  d if fe r en t  g r o u p in g s  o f  g ir ls . T h e  o n ly  area  
w h er e  d if fe r e n c e s  w e r e  m ark ed  w a s  th a t th o se  g ir ls  w h o  w e r e  th in k in g  o f  
c h o o s in g  p h y s ic s  o r  o th er  s c ie n c e s  r ep o r ted  h a v in g  p a r en ts  w ith  a  s c ie n t if ic  
b a ck g ro u n d  w h er ea s  th o s e  n o t  th in k in g  o f  c h o o s in g  p h y s ic s  o r  o th er  s c ie n c e s  d id  
n o t  ( s e e  e a r ly  s e c t io n  fo r  d is c u s s io n  o f  th is ) .
T h e se  f in d in g s  are o n ly  fo r  th is  g r ou p  o f  g ir ls  w h o  w e r e  a  su b se t o f  th e  g ir ls  (an d  
b o y s )  w h o  c om p le te d  th e  q u e st io n n a ir e  and  m a y  n o t  b e  r ep ro d u c ib le  fo r  a  la rger  
s e t  o f  g ir ls  o r  o n e s  fr om  d if fe r en t  s o c io e c o n om ic  b a ck g ro un d s . T h e  m a jo r ity  o f  
g ir ls  in v o lv e d  in  th is  r e se a r ch  w er e  fr om  a  W h ite , m id d le  c la s s  b a ck gro un d . 
H ow e v e r ,  it d o e s  s h o w  tha t ca re  n e e d s  to  b e  ta k en  w h e n  u s in g  ju s t  s u r v e y  d a ta  
a lo n e  to  d e sc r ib e  w h a t  ‘th e  p r o b lem ’ is  w ith  g ir ls  and  p h y s ic s .
W h y  th en  w e r e  th e  d if fe r e n c e s  o b se rv e d  in  th e  q u es t io n n a ir e  n o t  r ep ea ted  in  th e  
in t e r v iew  data?  T h e  q u es t io n n a ir e  da ta  g iv e s  a  sn ap  sh o t  o f  w h a t  th e  g ir ls  th o u g h t  
at th a t t im e . T h is  c o u ld  h a v e  b e e n  in f lu e n c e d  b y  r e c en t  e x p e r ie n c e s  in  s c ie n c e  
and  p h y s ic s ;  b y  w h ic h  le s s o n  th e y  w e r e  c om p le t in g  th e  q u es t ion n a ir e  in; b y  
p u tt in g  th e  a n sw er s  e x p e c t e d  rather  th an  th e  ‘r e a l’ o n e s  and  b y  th e  lim its  
im p o s e d  o n  th e  a n sw er  c a te g o r ie s  (e .g . h o w  m u ch  c a n  y o u  o n ly  a g r e e , d isa g r e e  
o r  n o t  w ith  a  b road  s ta tem en t  ab ou t y o u r  s c ie n c e  te a ch er s , e s p e c ia l ly  i f  y o u  h a v e  
m ore  th an  o n e ) .  T h e  in te r v iew s  g a v e  th e  g ir ls  th e  o p p o r tu n ity  to  ta lk  in  m o r e  
d ep th  ab o u t  s om e  o f  th e s e  area s and  th er e fo r e , p o s s ib ly ,  to  r e a ch  fu rth er  b e y o n d  
s te r e o ty p ic a l o r  e x p e c te d  a n sw er s . A n  e x am p le  fr om  m y  o w n  s c h o o l in g  sp r in g s  
to  m in d  to  d em on str a te  th is  fu rther. I n e v e r  e n jo y e d  s tu d y in g  E n g lish . H o w e v e r ,  
m y  O ’le v e l  E n g li s h  te a ch e r  w a s  v e r y  g o o d ;  sh e  d e liv e r ed  in te r e s t in g  and  
s t im u la t in g  le s s o n s ;  g a v e  e x te n s iv e  and  d e ta ile d  f e e d b a c k  o n  th e  e s s a y s  I w ro te ;
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and  I h ad  a v e r y  g o o d  in terp e rson a l r e la t io n sh ip  w ith  her. H ow e v e r , th is  d id  n o t  
m ak e  m e  a n y  m o re  in te r e s ted  in  th e  su b je c t  a s  a  w h o le , and  th e se  le s s o n s ,  
a lth o u gh  in te re st in g , w e r e  n o t  o n e s  th a t I p a r t icu la r ly  lo o k e d  fo rw a rd  to . I f  
com p le t in g  a q u es t io n n a ir e  a b o u t  E n g li s h  le s s o n s  and  th e  su b je c t  in  g en e ra l, I 
w o u ld  h a v e  g iv e n  fa ir ly  n e g a t iv e  r e sp o n se s ,  b u t in  an  in te r v iew , I w o u ld  h a v e  
s p o k e n  a bo u t h o w  m u ch  I r e sp e c te d  th e  te a ch e r  and  h o w  in te r e s t in g  sh e  d id  m ak e  
th e  le s s o n s .  I fe e l th a t a  s im ila r  e f f e c t  h a s  b e e n  o b se rv e d  w ith  th e  g ir ls  I 
in te r v iew ed  a b ou t th e ir  r e la t io n sh ip  to  p h y s ic s .
R e c o m m e n d a t io n s  a n d  im p l ic a t io n s
T h e se  f in d in g s  s h o w  h o w  c om p le x  th e  r e a so n s  are w h y  w e  c h o o s e  o r  d o n ’t 
c h o o s e  to  s tu d y  a  su b je c t  fu rther  and  h o w  th e y  c a n n o t  b e  a sce r ta in ed  e a s i ly  b y  
u s in g  ju s t  q u es t io n n a ir e s . F o r  te a ch e r s  a n d  s c h o o ls  w h o  are try in g  to  en co u r a g e  
m ore  g ir ls  to  s tu d y  p h y s ic s ,  u s in g  q u es t io n n a ir e s  to  f in d  o u t  w h a t  th e y  th in k  o f  
th e ir  p h y s ic s  c la s s e s  and  te a ch e r s  c a n  fo rm  th e  start o f  an  in t e r v en t io n  
p ro gram m e . T h is  in te r v en t io n  p ro g ram m e  n e e d s  to  b e  fo r  a ll s tu d en ts . T h is  
r e se a r ch  h a s  s h o w n  th a t th ere  is  a c tu a lly  v e r y  lit t le  d if fe r en c e  b e tw e e n  fu tu re  
c h o o s e r s  and  fu tu re  n o n  c h o o s e r s  o f  p h y s ic s .  I f  o n ly  c er ta in  g ir ls  ( i .e . th o s e  w h o  
e x p r e s s  a n  in ter est  in  c h o o s in g  p h y s ic s  at a  g iv e n  t im e )  are c h o s e n  to  p a r tic ip a te  
in  a n  in te r v en t io n  p rog ram m e  to  im p ro v e  th e  le v e l  o f  p h y s ic s  c h o ic e ,  th en  
te a ch er s  w i l l  b e  e x c lu d in g  g ir ls  w h o  m a y  in  fa c t  g o  o n  to  c h o s e  p h y s ic s  b u t w h o  
d id  n o t  s h o w  an  in ter est  at th a t t im e . T ea ch er s  are m ak in g  a  c h o ic e  fo r  th e ir  
p u p ils ; th e y  are a c t in g  a s  g a te  k e ep e r s  to  a  su b jec t ra ther  th an  o p e n in g  it u p  to  a ll. 
M an y  g ir ls  m a y  n o t  e x p r e s s  a n  in te r e st  in  p h y s ic s  i f  th e y  d o  n o t  k n o w  w h a t  
careers  it c a n  le a d  to  (a s  d e sc r ib e d  ear lier , g ir ls  h a v e  a  c a reer  fo c u s  fr om  a n  e a r ly  
a g e )  and  it m a y  b e  e x p o su r e  in  an  in t e r v en t io n  p rog ram m e  to  th e  p o s s ib le  c a re e r s  
p h y s ic s  c a n  le a d  to  th a t c o u ld  e n co u r a g e  m o re  g ir ls  to  s tu d y  it. L im it in g  th e  
ex p o su r e  to  su ch  a n  in t e r v en t io n  p ro g ram m e  w i l l  a ls o  lim it th e  n um b er  o f  fu tu re  
p h y s ic s  ch o o s e r s .
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T he  r e su lts  o f  a  q u e st io n n a ir e  c a n  in fo rm  s c h o o ls  and  te a ch e r s  o f  w h a t  th e y  n e e d  
to  d o  in  th e ir  le s s o n s  to  im p ro v e  p ro g r e s s io n ,  b u t th e y  n e e d  to  d o  th is  a s  part o f  a  
m ore  e x te n s iv e  p rog ram m e  that lo o k s  at a ll a s p e c t s  o f  c h o ic e . T ea ch er s  a ls o  n e e d  
to  b e  en co u ra g ed  to  u s e  th e ir  o w n  s to r ie s  o f  h o w  th e y  c am e  to  c h o o s e  su b je c ts  to  
d e v e lo p  a c t iv it ie s  fo r  s tu d en ts . P h y s ic s  tea ch e rs  sh ar in g  th e ir  s to r ie s  c a n  b e  u s e d  
to  il lu stra te  th e  m an y  w a y s  a  p e r so n  c a n  id e n t if y  w ith  p h y s ic s .
A l l  o f  th is  n e ed s  to  b e  fram ed  b y  id e n t ity  d ev e lo pm en t ;  n o t  o n ly  o f  an  
id e n t if ic a t io n  w ith  p h y s ic s  b u t o f  a  g ir l ’s (o r  b o y ’s )  o v e ra l l  id e n t ity  w o r k  that  
ta k es  p la c e  d u r in g  th e ir  s c h o o l  y ea rs . Further  r e se a r ch  n e e d s  to  tak e  p la c e  
lo o k in g  at h o w  sub je c t  c h o ic e s  and  id e n t ity  d e v e lo pm en t  are in te r lin k ed  and  h o w  
th e s e  b o th  d e v e lo p  a nd  ch a n g e  o v e r  t im e . A  lo n g itu d in a l a p p ro ach  u s in g  
in te r v iew s  and  a  n arra tive  in terp r e ta tion  w o u ld  g iv e  m u ch  r ich  da ta  a bo u t th is .  
R e f le c t iv e  in te r v iew s  lo o k in g  at l i f e  s to r ie s  an d  h o w  a  p e r s o n ’s c h o ic e s  o f  c a re er s  
and  su b je c t  in ter es ts  c h a n g ed  o v e r  th e  y ea rs  and  th e  fa c to rs  th a t in f lu e n c e d  th o s e  
c h a n g e s  w o u ld  a ls o  g iv e  in s ig h t  in to  h o w  c h o ic e  fo rm s  a  part o f  id e n t if ic a t io n  
w ith  p h y s ic s .
C om p le x i ty  a n d  in t e r r e la t io n s h ip s  o f  f ig u r e d  w o r ld s
T h e  c o n tr a d ic t io n s  a nd  v a r ia tion s  in  h o w  w e  d e scr ib e  o u r  r e la t io n sh ip s  w i th  a  
sub je c t  are p ar ticu la r ly  n o t ic e a b le  w h e n  y o u  lo o k  at an  in d iv id u a l’s r e a so n s  fo r  
c h o o s in g  o r  n o t  c h o o s in g  a  su b je c t  and  th e  fa c to r s  th a t in f lu e n c e  th em . T a k in g  a  
m ore  h o li s t i c  v ie w , and  in v e s t ig a t in g  h o w  th e s e  in f lu e n c in g  fa c to r s  c om e  
to g e th e r , le d  m e  tow a rd s  c re a t in g  n arra tiv e s  to  lo o k  at in d iv id u a l g ir l s ’ 
r e la t io n sh ip s  w ith  p h y s ic s . T h e se  n a rra tiv e s  e x p lo r e  h o w  a ll th e s e  fa c to r s , ta k en  
to g e th e r , im p ac t o n  c h o ic e s .  S om e  fa c to r s  c a n  h a v e  a  b ig g e r  in f lu e n c e  th an  
o th er s . T h e  im p ac t  o f  d if fe ren t fa c to r s  c a n  b e  s im ila r  o r  d if fe r en t  d e p en d in g  o n  
h o w  a n  id e n t if ic a t io n  w ith  p h y s ic s  d e v e lo p s  w ith in  a p e r s o n ’s  o v e ra ll  id en t ity .  
T h e se  n arra tiv e s  are b o th  ‘t y p ic a l’ and  in d iv id u a l; and  th e y  c le a r ly  s h o w  h o w  
lo o k in g  fo r  o n e  a n sw er  to  ‘th e  p r o b lem ’ is  n o t  p ra c t ic ab le .
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T h e  m a in  p la c e  w h e r e  y o u n g  p e o p le  lea rn  p h y s ic s  is  in  th e  fig u red  w o r ld  o f  th e  
p h y s ic s  c la s sr o om . T h is  p h y s ic s  c la s s r o om  w a s  d e sc r ib e d  in  a  v a r ie ty  o f  w a y s  b y  
th e  g ir ls  in  th is  s tu d y . S om e  o f  th em  d e sc r ib e d  a  c la s s r o om  w h ic h  w a s  d om in a ted  
b y  c om p e tit io n ;  s om e  a  c la s s r o om  w h er e  o n ly  a  l im ite d  range  o f  te a c h in g  and  
le a rn in g  m e th o d s  w e r e  u s e d  a s  o p p o s e d  to  som e  w h e r e  a  w id e  v a r ie ty  o f  m e th o d s  
w e re  u sed ; s om e  w h e r e  th e  te a ch e r  m ad e  sw e e p in g  a s sum p tio n s  a b o u t  h is  p u p i l s ’ 
a b il ity  a n d  in ter est  in  p h y s ic s ;  and  s om e  a  c la s s r o om  w h e r e  c o o p e ra t io n  o c cu r r ed  
b e tw e e n  th e  s tu d en ts  and  th e  te a ch e r . T h e  g ir ls ’ in v o lv em en t  in  th e s e  f ig u r ed  
w o r ld s  c le a r ly  in f lu e n c e d  th em  d e v e lo p in g  d if fe r en t  id e n t if ic a t io n s  w ith  p h y s ic s .  
T h o s e  w h e r e  c o o p e ra t io n  and  a  v a r ie ty  o f  te a c h in g  and  le a rn in g  m e th o d s  w e r e  
u s e d  r e su lted  in  th e  m o s t  p o s i t iv e  id en t i f ic a t io n s  w ith  p h y s ic s  and  th o s e  w ith  
com p e tit io n ,  l im ited  te a c h in g  and  le a rn in g  m e th o d s  and  a  d om in a t in g  te a ch er , to  
a  le s s  p o s i t iv e  id e n t if ic a t io n  w ith  p h y s ic s . M y  s tu d y  o n ly  g iv e s  a  l im ite d  
d e sc r ip t io n  o f  th e  f ig u red  w o r ld s  o f  th e s e  c la s s r o om s  and  a  m o r e  in -d ep th  s tu d y  
o f  th is  f ig u red  w o r ld , b y  u s in g  e x te n s iv e  le s s o n  o b se rv a t io n s , w o u ld  n e e d  to  b e  
carr ied  o u t  to  further  d e sc r ib e  th e  lin k  b e tw e e n  th e  f ig u r ed  w o r ld s  o f  th e  p h y s ic s  
c la s s r o om  and  id e n t if ic a t io n  w ith  p h y s ic s .
T h is  c la s s r o om  f ig u red  w o r ld  s its  w ith in  and  a lo n g s id e  o th er  f ig u red  w o r ld s  th a t  
m ak e  up  th e  s tu d en t ’s d a y  to  d a y  w or ld . T h e  in d iv id u a l  f ig u red  w o r ld s  o f  th e  
d iffe r en t  s c h o o l  su b je c ts  fa ll  w ith in  th e  w id e r  f ig u r ed  w o r ld  o f  th e  w h o le  s ch o o l;  
w h ic h  c o u ld  b e  d e s c r ib ed  a s  th e  s c h o o l  c u ltu re . T h e  n arra tiv e s  d e sc r ib e d  in  
C hap ter  7  are fo r  g ir ls  w h o  a ll  s tu d ied  a t th e  sam e  s c h o o l.  In  C hap ter  7  I 
ex p la in ed  h o w  I h ad  c om e  to  c h o o s e  th e s e  g ir ls . A s  o u t l in ed  a b o v e , in  g en e ra l  
th ere  w e r e  n o  o b se rv a b le  d if fe r e n c e s  b e tw e e n  th e  r e sp o n se s  in  th e  sm a ll  g r o up  
in te r v iew s  fr om  g ir ls  a t b o th  m y  s tu d y  s c h o o ls .  H ow e v e r , th ere  m u s t  b e  s om e  
d iff e r e n c e s  b e tw e en  th e  cu ltu re s  at th e s e  s c h o o ls  in  o rd e r  fo r  th e  g ir ls  w h o  I 
c h o s e  fo r  th e  n arra tiv es  to  a ll c om e  fr om  th e  sam e  s c h o o l.  O n  th e  fa c e  o f  it , th e  
s c h o o ls  are v e r y  s im ila r ; th e y  are s u c c e s s fu l  s c h o o ls  w ith  o u t s ta n d in g  O fs te d  
r ep orts, th e y  s e r v e  th e  c om m u n it ie s  o n  th e  o u tsk ir ts  o f  s im ila r  tow n s ;  and  th e  
p u p ils  are p r ed om in a n tly  W h ite  a nd  m id d le  c la s s . T h e  d if fe r e n c e s  m u st  th e r e fo r e  
b e  w ith in  th e  s c h o o l  c u ltu re . R e se a r c h in g  h o w  th e  w h o le  s c h o o l  c u ltu re  c a n  
in f lu e n c e  id e n t if ic a t io n  w ith  p h y s ic s  and  so  le ad  to  c er ta in  c h o ic e s  w o u ld  b e  
in te r e s t in g  bu t d if f ic u lt .
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R e c o m m e n d a t io n s  a n d  im p l ic a t io n s
C h o ic e s  are c o n s id e r ed  to  b e  part o f  id en t ity  w o rk . W ha t w e  c h o o s e  to  s tu d y  
fo rm s  a b ig  part o f  w h o  w e  are. T h e re fo r e , th o s e  fa c to r s  id e n t if ie d  in  C h ap ter  2  
th a t in f lu e n c e  c h o ic e  c a n  a ls o  b e  c o n s id e r ed  to  in f lu e n c e  id e n t ity  d e v e lo pm en t .  
F a c to r s  th a t in f lu e n c e  th e  le v e l  o f  s e l f  e f f ic a c y ,  r ep o r ted  in  C hap ter  3 , w i l l  a ls o  
in f lu e n c e  id e n t ity  d e v e lo pm en t  i f  w e  b e l ie v e ,  a s  I h a v e  a rgu ed , th a t s e l f  e f f ic a c y  
is  a  c om p o n en t  o f  id en t ity . T h e  o v e ra ll  e f f e c t  w i l l  r e su lt  in  th e  in d iv id u a l h a v in g  
a  m o re  p o s it iv e  o r  m o r e  n e g a t iv e  p h y s ic s  id en t ity , le a d in g  to  an  in b o u n d  o r  
o u tb o u n d  tr a jec to ry  (B a r to n  e t  a l., 2 0 1 3 ;  J a c k so n  and  S e ile r , 2 0 1 3 ) .  T h e  s tron g e r  
th e  id en t ity , th e  m o r e  lik e ly  th e y  are t o  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16 .
T h e  fou r  narra tiv es  d e s c r ib ed  in  d e ta il  in  C hap ter  7  s h o w  fou r  d if fe ren t  
tra jec to r ie s  o f  p h y s ic s  id e n t ity  an d  s h o w  h o w  d if fe r in g  fa c to r s  a ff e c t  th o s e  
tra jec to r ie s  at d if fe r in g  t im e s . T h e y  illu s tra te  h o w  c om in g  to  u n d e rs tan d  p h y s ic s  
c h o ic e s  n e e d s  to  b e  p la c e d  w ith in  th e  c o n te x t  o f  an  id e n t i f ic a t io n  w ith  p h y s ic s .  
F o r  th o s e  p e o p le  w h o  c an  in f lu en c e  c h o ic e s  b y  in f lu e n c in g  id en t ity  w o rk ,  an  
u nd ers tan d in g  o f  h o w  th e ir  in f lu e n c e  w o rk s  a lo n g s id e  th o s e  o f  o th er  fa c to r s  is  
im portan t. It w o u ld  b e  im p o ss ib le  fo r  th o s e  w h o  w o rk  w ith  s tu d en ts  to  p ro d u c e  
an  id e n t ity  tr a jec to ry  fo r  e a ch  s tu d en t o r  fo r  e a ch  s tu d en t’s r e la t io n sh ip  w ith  e a c h  
su b je c t  th e y  stu d y . W ha t is  im portan t is  fo r  th o s e  p e o p le  to  h a v e  an  
u n d ers tan d in g  o f  h o w  d if fe ren t in f lu e n c e s  c a n  a f f e c t  s tu d en ts ’ id e n t ity  
d e v e lo pm en t  and  h o w  th e s e  im p a ct  o n  c h o ic e  and  th a t th er e  is  a  v e r y  c o m p le x  
in te r r e la t ion sh ip  b e tw e e n  a ll th e  fa c to r s.
R e s e a r c h in g  G ir ls  a n d  P h y s ic s
T h e  r e se a r ch  o u tc om e s  d is c u s s e d  in  th e  s e c t io n  a b o v e  fo c u s  o n  th o s e  o u tc om e s  
fr om  th e  da ta  g a th er ed  in  th e  q u es t io n n a ir e , th e  sm a ll  g r oup  in te r v ie w s ,  and  
c r ea ted  in to  n arra tiv es . T h is  s e c t io n  fo c u s e s  o n  th e  r e se a r ch  o u tc om e s  fr om  th e  
m e th o d o lo g ic a l p r o c e s s e s  d e v e lo p e d  to  r e se a r ch  th e  a im s  o u t lin ed  a b o v e  a nd  th e  
th eo r e t ic a l fr am ew o rk  d e v e lo p e d  to  d is c u s s  th e  f in d in g s .
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T h is  s e c t io n  o f  th e  cha p ter  a lso  in c lu d e s  a  d is c u s s io n  o f  th e  lim ita t io n s  o f  th e  
r e se a r ch  and  s u g g e s t io n s  fo r  fu tu re  d ir e c t io n s  and  fu rther  r esea rch .
M e th o d o lo g ic a l  p r o c e s s e s
P h y s ic is ts  (an d  o th er  s c ie n t is t s )  l ik e  n um b ers . B e in g  a b le  to  s a y  th a t X  p e r cen t  o f  
g ir ls  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16  b e c a u se  o f  Y  r e a s o n  fe e ls  c om fo r ta b le .  
M uch  o f  th e  p r e v io u s  r e se a r ch  in to  ‘th e  p r o b lem ’ o f  g ir ls  a n d  p h y s ic s  h a s  b e e n  
d on e  in  a  q u an tita tiv e  p a ra d igm  w h ic h  m ak e s  it m o r e  ap p ro ach ab le  fo r  te a ch e rs  
w h o  h a v e  th is  s c ie n t if ic  b a ck g ro un d  ( fo r  e x am p le  su rv ey s  c a rr ied  o u t  b y  S tew ar t, 
1998 ;  S p a u ll e t  a l, 2 0 0 3  and  2 0 0 4 ;  B en n e tt  and  H og ar th , 2 0 0 9 ) .
R e se a r c h  fo c u s in g  o n  id e n t ity  d e v e lo pm en t  in  s c ie n c e  and  m a th em a tic s  h a s  b e e n  
carr ied  o u t  u s in g  q u a lita t iv e  m e th o d s . T h e se  in c lu d e  in d iv id u a l in te r v iew s  ( fo r  
e x am p le  B r ick h o u s e , L o w e r y  and  S h u ltz , 2 0 0 0 ) ,  g roup  in te r v iew s  ( f o r  e x am p le  
P ik e  and  D un n e , 2 0 1 1 )  and  narra tiv e s  ( fo r  e x am p le  S fa rd  and  P ru sak , 2 0 0 5 ) .
T h is  r e se a r ch  g iv e s  in s ig h t  in to  w h y  g ir ls  d o  and  d o  n o t  c h o o s e  to  s tu d y  p h y s ic s  
and  a b o u t  h o w  th e ir  r e la t io n sh ip  w ith  s c ie n c e  (an d  p h y s ic s )  d e v e lo p s  o v e r  t im e .
T h e  m e th o d o lo g ic a l a p p roa ch  u s e d  in  th is  p r o je c t  I h a v e  d e s c r ib ed  a s  a  m ix e d  
m e th o d s  m e th o d o lo g y  w ith  a  fu n n e llin g  ap p roa ch  to  p a r tic ip an t s e le c t io n . A t  th e  
start o f  th e  p ro jec t, a  q u es t io n n a ir e  w a s  g iv e n  to  4 5 8  y e a r  9  and  10  p u p i ls  a t tw o  
s c h o o ls  w h o  h ad  b e e n  id e n t if ie d  b y  th e ir  te a ch e rs  a s  h a v in g  th e  n e c e s s a r y  
a tta inm en t to  b e  a b le  to  p ro g r e s s  o n to  A - le v e l  p h y s ic s  i f  th e y  so  c h o s e .  T h is  w a s  
fo l lo w e d  b y  s em i-s tru c tu r ed  sm a ll g r ou p  in t e r v iew s  w ith  4 0  g ir ls . F o l lo w in g  o n  
from , and  u s in g  th e  d a ta  c o lle c t e d  in  th e s e  in t e r v iew s , I s e le c te d  fo u r  g ir ls  w h o s e  
narra tiv e s  I w an ted  to  te ll .  I in te r v iew ed  th ree  o f  th e s e  g ir ls  fu rther  to  g a th er  
m ore  da ta  fo r  th e s e  n arra tiv es .
A s  o u t lin e d  a b o v e , u s in g  q u a lita t iv e  m e th o d s  to  in v e s t ig a te  ‘th e  p r o b lem ’ o f  g ir ls  
and  p h y s ic s  is  le s s  c om m o n  th a t u s in g  q u an tita tiv e  w o rk . T h ere  h a v e  b e e n  r e c en t  
e x am p le s  o f  f o l lo w in g  up  la rge  s c a le  q u a n tita t iv e  in q u ir ie s  w ith  sm a lle r  s c a le
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q u a lita tiv e  in te r v iew s , u su a lly  in d iv id u a l in te r v iew s  ( fo r  e x am p le  th e  A S P IR E S  
p ro je c t  (A r ch er  e t  a l., 2 0 1 0 ,  2 0 1 2  and  2 0 1 3 ) ;  and  th e  U PM A P  p ro je c t  (M u jtab a  
and  R e is s ,  2 0 1 2 a  and  2 0 1 2 b ) ) .  U s in g  sm a l l g r ou p  in te r v iew s  a s  th e  m a in  d a ta  
g a th er in g  t o o l  to  g e t  a  r ich , th ick  d e sc r ip t io n  a s  to  h o w  id en t ity  in f lu e n c e s  
c h o ic e s  in  p h y s ic s  is  rare , i f  n o t  n o v e l.
M y  w o r k  s h ow s  th a t th is  a p p roa ch  c a n  b e  u s e d  in  th is  f ie ld . U s in g  n a rra tiv e s  a s  a  
m e th o d o lo g ic a l ap p ro ach  to  d e sc r ib e  h o w  s c ie n c e  id en t it ie s  d e v e lo p  is  b e c om in g  
m ore  u s e d  in  r e se a r ch  in  th e  U S .  U s in g  th is  ap p ro ach  to  in v e s t ig a te  d e v e lo p in g  
id e n t if ic a t io n s  w ith  p h y s ic s  and  h o w  th is  im p a cts  o n  c h o ic e  is  a g a in  rare, 
e s p e c ia l ly  in  th e  U K , and  m y  p ro je c t  c on tr ib u te s  to  th is  g r ow in g  b o d y  o f  w o r k  
e x p lo r in g  th e  u s e  o f  n arra tiv es . T h e  n a rra tiv e s  d e sc r ib e d  h e re  are n o t  
g en e ra lisa b le ,  b u t th e y  are r e c o g n is a b le .  T h e y  g iv e  a  p ic tu re  o f  h o w  fo r  th e s e  
g ir ls  th e ir  id e n t ity  w ith  p h y s ic s  im p a c ted  o n  th e ir  d e c is io n  n o t  to  s tu d y  p h y s ic s  
fu rther. U s in g  a  n arra tive  a p p ro ach  a ls o  a llo w s  u s  to  in v e s t ig a te  h o w  a  
r e la t io n sh ip  to  p h y s ic s  is  f i lte red  th ro u gh  a ll th e  o th er  r e la t io n sh ip s  th a t o c cu r  
w h e n  id e n t ity  w o rk  is  ta k in g  p la c e . Id en t ity  and  narra tive  c a n  p o t e n t ia lly  g iv e  u s  
a  h o li s t ic  v ie w  o f  h o w  c h o ic e s  a s  to  w h e th e r  to  s tu d y  c er ta in  su b je c ts  o r  n o t  are  
m ad e.
T h e o r e t ic a l  f r a m ew o r k s
B lic k e n s ta f f  ( 2 0 0 5 )  id e n t if ie d  n in e  e x p la n a t io n s  th a t h ad  b e e n  p u t fo rw a rd  to  
ex p la in  ‘th e  p r o b lem ’ o f  g ir ls  and  p h y s ic s  and  M u rp hy  and  W h it e le g g  
ca te g o r ise d  th e  litera tu re  d is c u s s in g  g ir ls  an d  p h y s ic s  a nd /o r  s c ie n c e  in to  s ix  
g rou p s .
T ab le  8 -1  C om pa r in g  B l ic k e n s t a f f  w ith  M u rph y  a nd  W h it e le g g
B l ic k e n s t a f f  ( 2 0 0 5 ) M u rp h y  a nd  W h it e le g g  ( 2 0 0 6 a )
B io lo g ic a l  d i f fe r e n c e s  b e tw e e n  m en  
and  w om e n
In te re sts , m o t iv a t io n , c o u r se  c h o ic e s  
and  c a re er  a sp ira tion s
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G ir ls ’ la ck  o f  a c a d em ic  p r ep ara tion  fo r  
a  s c ie n c e  ca reer
R e le v a n c e  and  cu rr icu lum  
in te r v en t io n s
G ir ls ’ p o o r  a ttitud e  tow a rd  s c ie n c e  and  
la c k  o f  p o s i t iv e  e x p e r ie n c e s  w ith  
s c ie n c e  in  c h ild h o o d
T ea ch e r  e f f e c t s
T h e  a b se n c e  o f  fem a le  
s c ie n t is t s /e n g in e e r s  a s  r o le  m o d e ls
S in g le - s e x  s c h o o l in g  and  g ro u p in g s
S c ie n c e  cu r r icu la  are ir re levan t to  m an y  
g ir ls
M ea su r e s  and  p e r c ep t io n s  o f  d i f f ic u lt y
T h e  p e d a g o g y  o f  s c ie n c e  c la s s e s  
fa v o u rs  m a le  s tu d en ts
E n try  and  p er fo rm an ce  p a ttern s  in  
p h y s ic s :  th e  im p a ct  o f  a s s e s sm en t  
p r o c e s s e s  and  te c h n iq u e s
A  ‘c h i l ly  c l im a te ’ e x is t s  fo r  
g ir ls /w om en  in  s c ie n c e  c la s s e s
C u ltu ra l p r essu r e  o n  g ir ls /w om en  to  
c o n fo rm  to  trad it ion a l g en d e r  r o le s
A n  in h er en t m a sc u lin e  w o r ld v iew  in  
s c ie n t if ic  e p is t em o lo g y
In  m y  o w n  r e v ie w  o f  curren t litera tu re  in  C h ap ter  2 , 1 c a te g o r is ed  it in to  f iv e  
g ro u p s  w h ic h  w e re :
•  g en e ra l a tt itu d es  to  s c ie n c e  and  p h y s ic s
•  su b je c t  c h o ic e s  l in k ed  to  fu tu re  ca re er s
•  th e  in f lu e n c e  o f  te a ch er s  and  te a c h in g  o n  su b je c t  c h o ic e
•  th e  in f lu e n c e  o f  o th ers  o n  su b jec t  c h o ic e
•  th e  im a g e  o f  p h y s ic s .
T h e se  f iv e  g r o u p in g s  o ff e r  a  n ew  fr am ew o rk  fo r  d is c u s s in g  th e  is su e s  th a t  
con tr ib u te  to  ‘th e  p r o b lem ’ o f  g ir ls  an d  p h y s ic s .
A  m o re  r e c en t  tr end  in  s c ie n c e  and  p h y s ic s  e d u c a t io n a l r e se a rch  h a s  b e e n  to  lo o k  
at id en t ity . T h is  b o d y  o f  r e sea rch , a lth o u g h  u s in g  a  v a r ie ty  o f  d e f in it io n s  o f
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id en t ity , h a s  m o v e d  th e  fo c u s  a w a y  fr om  sep a ra te ly  id e n t if ie d  c a u sa l fa c to r s  to  
lo o k in g  at h o w  th e  d e v e lo pm en t  o f  an  id e n t if ic a t io n  w ith  s c ie n c e  (o r  p h y s ic s )  
fo rm s  part o f  a  y o u n g  p e r s o n ’s o v e ra ll  id en t ity . L in k in g  su b je c t  c h o ic e s  to  
id e n t ity  fo rm s  part o f  w h a t  H o lm eg a a r d  e t  al. ( 2 0 1 2 )  d e sc r ib e  a s  th e  
S ca n d in a v ia n  tra d it io n  o f  in v e s t ig a t in g  c h o ic e s  w h e r e  th e y  s e e  c h o ic e s  as  
fo rm in g  part o f  a  s tu d en ts ’ c o n s tru c t io n  o f  a n  a ttra c tiv e  id en tity . T h is  r e se a r ch  
u s e s  th e  n o t io n  o f  a  d e v e lo p in g  id e n t if ic a t io n  w ith  p h y s ic s  a s  a b a s is  fo r  a  
s tu d en t’s c h o ic e  a s  to  w h e th e r  o r  n o t  to  s tu d y  p h y s ic s  p o s t  16  o r  n o t . H ow e v e r ,  
r e se a rch  u s in g  id e n t ity  a s  a  b a s is  fo r  e x p la in in g  fu tu re  p h y s ic s  c h o ic e s  is  l im ite d  
and  m y  s tu d y  h a s  m ad e  a  c o n tr ib u t io n  to  a d d r e s s in g  th is  g ap  in  th e  litera tu re .
S e l f  e f f ic a c y  is  r e c o g n is e d  a s  a  p s y c h o lo g ic a l  p h e n om en o n  and  r e se a r ch  in to  
s c ie n c e  and  p h y s ic s  s e l f  e f f ic a c y  h a s  b e e n  fo c u s e d  in  th e  q u an tita t iv e  p a ra d igm  
( fo r  e x am p le ,  B rt in er  and  P a jares , 2 0 0 6 ;  H a u ss le r  and  H o f fm an n , 2 0 0 2 ) .  S om e  
r ec en t  w o r k  b y  U sh e r  ( 2 0 0 9 )  h a s  u s e d  a  m o r e  q u a lita t iv e  a p p roa ch  to  in v e s t ig a te  
m a th em a tic s  s e l f  e f f ic a c y . A s  d e s c r ib ed  in  C hap ter  3 , m y  b e l i e f  is  th a t s e l f  
e f f ic a c y  is  o n e  c om p o n en t  o f  id en t ity  and  s o  th e  tw o  sh o u ld  b e  r e se a r ch ed  
to g e th er .
M y  p r o p o s e d  th eo r e t ic a l fr am ew o rk  fo r  u s in g  id e n t ity  to  r esea rch  fu tu re  p h y s ic s  
c h o ic e s  is  b a s e d  o n  th e  d e sc r ip t io n  o f  id e n t ity  a s  a  p r o c e s s  w h e r e  w e  c om e  to  
th in k  w e  k n ow  w h o  w e  are, w e  th in k  w e  k n ow  w h o  o th er s  are, th a t th e y  th in k  
th e y  k n o w  w h o  w e  are and  th a t w e  th ink  w e  k n o w  w h o  o th er s  th in k  w e  are . T h is  
w o r k  tow ard s  ou r  id e n t ity  is  ca rr ied  o u t  in  f ig u red  w o r ld s  (H o lla n d  e t  a l., 1 9 9 8 ) .  
It is  in  th e s e  f ig u red  w o r ld s  th a t w e  c om e  to  r e c o g n is e  o u r s e lv e s  a n d  o th e rs  as  
c er ta in  ty p e s  o f  p e o p le . O ur b e l i e f  in  h o w  w e l l  w e  c an  lea rn  o r  p e r fo rm  a c t io n s ;  
ou r  s e l f  e f f ic a c y , is  part o f  th is  c om in g  to  k n o w  o u r s e lv e s . T h e  c h o ic e s  w e  m ak e  
are part o f  u s  c om in g  to  k n ow  w h o  w e  are. U s in g  a  fr am ew o rk  b a s ed  o n  id e n t it y  
and  s e l f  e f f ic a c y  d e v e lo pm en t  w ith in  th e  f ig u r ed  w o r ld  o f  p h y s ic s  to  in v e s t ig a te  
r ea so n s  fo r  c h o ic e s  is  a  n o v e l  a n d  p ow e r fu l w a y  o f  r e se a r ch in g  ‘th e  p r o b lem ’ o f  
g ir ls  and  p h y s ic s .
T h ro ugh ou t  th is  r e se a rch  p ro je c t  I h a v e  u s e d  th e  term  ‘th e  p r o b lem ’ o f  g ir ls  and  
p h y s ic s . P r ev io u s  r e sea rch  h a s  f o c u s e d  o n  ‘th e  p r o b lem ’ o f  g ir ls  in  p h y s ic s  a s
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o n e  th a t th e  g ir ls  th em se lv e s  h ad  o r  o n e  th a t s c h o o ls  and  th e  p h y s ic s  in d u s tr y  
p erp e tu a ted . U s in g  th e  term  ‘th e  p r o b lem ’ im p lie s  th a t th ere  is a  s im p le  a n sw er  to  
cu r in g  it. H ow e v e r , th e  m an y  r e a so n s  p r o p o s e d  fo r  th e  c a u s e  o f  ‘th e  p r o b lem ’ 
and  in te r v en t io n s  u s e d  to  s o lv e  it h a v e  n o t  r e su lted  in  a  s o lu t io n  o r  m o r e  g ir ls  
c h o o s in g  to  s tu d y  p h y s ic s  p o s t  16 . T h is  r e se a r ch  s tu d y  h a s  s h ow n  th a t ‘th e  
p r o b lem ’ o f  g ir ls  and  p h y s ic s  is  a  c om p le x  o n e . U s in g  id e n t if ic a t io n  w ith  p h y s ic s  
a s a  le n s  fo r  in v e s t ig a t in g  c h o ic e  p r o v id e s  a  n ew  c o n tr ib u t io n  to  th e  d eb a te .
T h ere  is  n o  q u ick  f ix  to  s o lv in g  ‘th e  p r o b lem ’ o f  e n c o u r a g in g  m o re  g ir ls  (a n d  
m ore  b o y s )  to  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16 . U s in g  th is  m or e  h o li s t ic  v ie w  
s h o u ld  a ls o  m ak e  u s  r e a l is e  th a t ‘th e  p r o b lem ’ is  n o t  a  g o o d  w a y  o f  d e s c r ib in g  
th e  is su e  -  w h o s e  p r o b lem  is  it?  P erhap s  th is  is  th e  q u e s t io n  th a t n e e d s  to  b e  
a n sw er ed  first.
L im ita t io n s  o f  th e  r e s e a r c h
A t th e  start o f  th is  p r o jec t  I p r o p o se d  to  carry  o u t  a  tw o  s c h o o l c a s e  s tu d y . T h e  
m e th o d s  o f  d a ta  g a th er in g  fo r  th is  c a s e  s tu d y  w o u ld  in c lu d e  a  q u es t io n n a ir e ,  
sm a ll g r ou p  in te r v iew s , l e s s o n  o b s e rv a t io n s ,  p o s s ib le  in fo rm a l in te r v iew s  w ith  
te a ch e rs  and  u s e  o f  su pp or t in g  e v id e n c e .  T h is  w o u ld  h a v e  m ean t  th a t da ta  to  
a n sw er  th e  r ese a r ch  q u e s t io n s  w o u ld  h a v e  c om e  fr om  b o th  s tu d en ts  and  te a ch e r s  
and  m y  o w n  o b se rv a t io n s  and  w o u ld  h a v e  a l lo w e d  tr ian gu la t io n  to  ta k e  p la c e .
T h e  r e lu c ta n c e  o f  th e  tea ch e rs  at o n e  o f  th e  s c h o o ls  to  a llo w  m e  to  o b s e rv e  th e ir  
le s s o n s  le a d  to  m y  d e c is io n  to  fo c u s  o n  narra tiv es . T h e r e fo r e  th e  r e s e a r ch  is  
stu d en t cen tred ; th e  te a ch e r  v o ic e  is  su p p re s sed .
T h e  s c h o o ls  c h o s e n  fo r  th is  s tu d y  w e r e  b o th  s itu a ted  in  a rea s  w h e r e  th e  m a jo r ity  
o f  th e ir  s tu d en ts  c am e  fr om  W h ite , m id d le  c la s s  b a ck g ro un d s . T h is  d o e s  n o t  
m ea n  th a t th e  da ta  is  a n y  le s s  m ean in g fu l;  it ju s t  m e an s  th a t it is  fo r  a  p a rticu la r  
grou p  o f  g ir ls . T h is  m ean s  th e  n a rra tiv e s  g iv e n  are ty p ic a l  b u t n o t  g e n e ra lisa b le .  
F o r  a  m o r e  g e n e ra lisa b le  c o l le c t io n  o f  n a r ra tiv e s, g ir ls  fr om  a range  o f  s o c io  
e c o n om ic  and  e th n ic  b a ck g ro un d s  w o u ld  n e e d  to  b e  in te r v iew ed .
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T he  q u e s t io n n a ir e  w a s  g iv e n  to  4 5 8  s tud en ts  in  y e a r  9  and  10  at tw o  s ch o o ls .
T h is  g a v e  m e  b a ck g ro u n d  to  th e  th in k in g  o f  th e  s tu d en ts  in  th e se  tw o  s c h o o ls  and  
tw o  y ea r  g r o up s , bu t w h e n  I sub  d iv id e d  th e  da ta  in to  y e a r  g r o u p s  and  th o s e  w h o  
w e re  th in k in g  o f  c h o o s in g  p h y s ic s  and  th o se  w h o  w e r e  n o t , som e  v e ry  sm a ll  
g ro u p in g s  r e su lted . T h is  m ean t  th a t v a lid  s ta t is t ic a l d a ta  c o u ld  n o t  b e  rep orted .
T o  s e e  w h e th e r  th e  trend s  I d id  o b s e rv e  in  th e  da ta  fr om  th e  tw o  s c h o o ls  is  
ty p ic a l a  la rger  sam p le  w o u ld  n e e d  to  b e  u sed .
F o r ty  th ree  g ir ls  w e r e  in v it ed  to  p a r tic ip a te  in  th e  g r ou p  in te r v iew s . F o r ty  g ir ls  
p a r tic ip a ted  in  at le a s t  o n e  g roup  in te r v iew  w ith  31 p ar tic ip a t in g  in  a ll  th ree . A s  
o u t lin ed  in  C hap ter  6 , e v e n  th o u gh  I h a d  an  in te r v iew  q u e s t io n  s c h e d u le , I d id  
n o t  r ig id ly  s t ic k  to  th is  and  a l lo w e d  th e  in te r v iew s  to  d e v e lo p  as d is c u s s io n s  
w h e n  th e  g ir ls  h ad  p le n ty  to  ta lk  ab ou t. T h is  m ean t  th a t n o t  a ll th e  q u e s t io n s  w e r e  
a n sw er ed  b y  e a ch  g rou p  o f  g ir ls .
D u r in g  th e  d is c u s s io n s ,  e v e n  th o u gh  I e n su r ed  th a t a ll g ir ls  h ad  th e  o p p o rtu n ity  to  
con tr ib u te  to  th e  d is c u s s io n s ,  th e y  d id  n o t  a lw a y s  w an t  to . W h en  tr a n sc r ib in g  th e  
in te r v iew s , it b e c am e  app aren t th a t in  s om e  in s ta n c e s  s om e  o f  th e  g ir ls  h ad  b e e n  
v e r y  q u ie t and  o n ly  c on tr ib u ted  a g r e em en ts  w ith  c om m en ts  rather  th an  m ak in g  
th e ir  ow n . W h en  c h o o s in g  e x am p le s  o f  ta lk , th is  m ean t  th a t c om m en ts  w e r e  n o t  
c h o s e n  from  a l l  th e  g ir ls . H ow e v e r , o n  re -re ad in g  th ro u gh  th e  o r ig in a l tran scr ip ts  
to  c h e ck  th a t I h a d  g o t  th e  o v e ra ll  f e e l  o f  th e  in t e r v iew s  c o r re c t  and  th a t I h ad  n o t  
m is s e d  o u t  a n y  im p or tan t is su e s ,  e s p e c ia l ly  i f  g ir ls  h a d  c o n tr a d ic ted  w h a t  I h a d  
sum m ar ised , I b e l ie v e  th a t I h ad  m an a g ed  to  cap tu re  th e  g en e ra l f e e l in g s  o f  a ll  
th e  g ir ls  in v o lv e d , e v e n  i f  I h ad  n o t  q u o ted  fr om  th em  d ir ec t ly .
T h is  a n a ly s is  o f  th e  d a ta  s h o w ed  tha t th e  g r ou p  in te r v iew s  c o u ld  b e  u s e d  to  
i l lu stra te  p o in ts  m ad e  o n  th e  q u e st io n n a ir e  a n d  g iv e  a  th ick er  d e s c r ip t io n  o f  s om e  
o f  th e  f in d in g s ,  b u t th a t th e y  d id  n o t  fu lly  cap tu re  h o w  g ir ls ’ p h y s ic s  id e n t it ie s ,  
in c lu d in g  th e ir  p h y s ic s  s e l f  e f f ic a c ie s ,  d e v e lo p e d  and  ch a n g ed  d u r in g  th e ir  
in te ra c tion s  w ith  th e  f ig u r ed  w o r ld  o f  s c h o o l  p h y s ic s  o v e r  th e  t im e  th a t I 
in te r v iew ed  th em . T h e  in te r v iew  data , a s  w ith  th e  q u e st io n n a ir e  d a ta , g a v e  
sn a p sh o t  v ie w s  (a s  i l lu s tra ted  in  th e  m e th o d o lo g y  ch ap ter  (C hap te r  4 )  w h e n  I 
d e sc r ib ed  h o w  th e  g ir ls  r e f le c te d  b a ck  o n  th e  d is c u s s io n s  m ad e  in  th e  fir st
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in te r v iew  w h e n  th e y  r e v iew e d  it) . A s  B a r to n  e t al. ( 2 0 1 3 )  and  J a ck so n  and  S e ile r  
(2 0 1 3 )  d e sc r ib e , id en t it ie s  c a n  b e  th o u gh t  o f  a s  d e v e lo p in g  a lo n g  a  tra jecto ry . T o  
in v e s t ig a te  h o w  p h y s ic s  id en t it ie s  d e v e lo p e d , I c h o s e  f iv e  g ir ls  (w h ic h  b e c am e  
fo u r  -  s e e  C hap ter  4 )  w h o s e  id e n t i f ic a t io n  w ith  p h y s ic s  h ad  d e v e lo p e d  o v e r  th e  
co u r se  o f  th e  in te r v iew s .
T h e  n a rra tiv e s  g iv e n  h e r e  are fo r  fou r  g ir ls , th re e  w h o  h ad  a lrea d y  m ad e  th e  
d e c is io n  n o t  to  s tu d y  p h y s ic s  p o s t  16  and  o n e  w h o  in d ic a te d  th a t th is  w a s  w ha t  
sh e  w a s  th in k in g  o f  d o in g . T o  g iv e  a  m o re  r ou nd ed  p ic tu re  o f  h o w  id e n t if ic a t io n  
w ith  p h y s ic s  c a n  in f lu e n c e  th e  d e c is io n  to  c h o o s e  p h y s ic s  it w o u ld  h a v e  b e e n  
g o o d  to  h a v e  h a d  at le a s t  o n e  n arra tive  fo r  a  g ir l w h o  d id  in  th e  e n d  c h o o s e  to  
s tu d y  p h y s ic s .
In  a ll  o f  th is  r e se a r ch  I, m y s e l f , c a n  b e  a  fa c to r  th a t in f lu e n c e s  th e  d a ta  c o l le c t io n .  
O n ce  I s ta r ted  th e  in t e r v iew s , I m ad e  th e  g ir ls  aw a r e  th a t I w a s  a  te a ch e r ,  
a lth o u gh  I h ad  n e v e r  tau gh t in  s c h o o ls , and  tha t I w a s  in te r e s ted  in  th e  su b je c t  o f  
g ir ls  and  p h y s ic s .  T h is  c o u ld  h a v e  in f lu e n c e d  th e  g ir ls  to  g iv e  m e  th e  r e s p o n s e s  
th a t th e y  th o u gh t  I w an ted  to  hear . T h e  in te r v iew s  w e r e  a  c o -c o n s tru c t io n  
b e tw e e n  th e  g ir ls  a nd  m e . M y  b a ck g rou n d  a s  a  w om a n  w ith  an  in ter e st  in  g en d e r  
eq u a l ity  in  th e  s c ie n c e s  m ean t  th a t I n e e d e d  to  b e  aw ar e  tha t I d id  n o t  a l lo w  m y  
p re ju d ic e s  a n d  p r e c o n c e iv e d  id ea s  to  im p ac t  o n  th e  q u e s t io n s  I a sk e d  o r  th e  w a y  
in  w h ic h  I a sk ed  th e  q u e s t io n s  so  as to  o n ly  g e t  th e  in fo rm a tio n  I n e e d e d  to  
supp ort m y  id ea s . I n e e d e d  to  b e  o p e n  to  a ll r e sp o n se s ,  e v e n  th o se  w h ic h  w e r e  
th e  o p p o s it e  o f  m in e . W h e n  a n a ly s in g  th e  da ta , I n e e d e d  to  b e  aw a re  th a t I w a s  
te ll in g  th e  s to r y  o f  th e  g ir ls , a ll b e  it m y  in terp r e ta tion  o f  th e ir  s to r ie s . I tr ied  h ard  
to  en su re  th a t it w a s  th e ir  v o ic e ,  n o t  m in e  th a t w a s  b e in g  to ld . W ith  a n y  s tu d y  
r esea rch e rs  n e e d  to  b e  aw ar e  o f  th e ir  o w n  in f lu e n c e  b o th  o n  th e  c o l le c t io n  a nd  
a n a ly s is  o f  data .
F u tu r e  d ir e c t io n s  a n d  fu r th e r  r e s e a r c h
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T h e  w o r k  s ta r ted  fo r  th is  th e s is  o p e n s  up  som e  n ew  a v e n u e s  fo r  fu tu re  w o rk . A s  
o u t lin ed  in  C hap ter  2 , th ere  is  a  sh o r tag e  o f  r e sea rch  th a t h a s  b e e n  ca rr ied  ou t  
in v e s t ig a t in g  g ir ls ’ e x p e r ie n c e s  o f  s c ie n c e  and  p h y s ic s  in  s c h o o ls  in  E n g la n d  and  
h o w  th e se  e x p e r ie n c e s  in fo rm  fu tu re  a sp ira tion s  (an d  so  fu ture  c h o ic e s  to  s tu d y  
p h y s ic s  p o s t  1 6 )  (M u rph y  and  W h it e le g g , 2 0 0 6 a ) .  R e se a r ch  o n  c h o ic e s  in  
E n g lish  s c h o o ls  h a s  h a d  a  fo c u s  o n  un d e rs tan d in g  h o w  s tu d en ts ’ b a ck g ro un d ,  
e s p e c ia l ly  th e ir  s o c ia l  c la s s , c a n  a f f e c t  c h o ic e s . U s in g  id e n t ity  a s  a  fo c u s  fo r  
u n d ers tan d in g  c h o ic e s  h a s  b e e n  th e  fo c u s  o f  c h o ic e  r e sea rch  in  S ca n d in a v ia  
(H o lm eg a a rd  e t  a l., 2 0 1 2 ) .  R e se a r ch  o n  p h y s ic s  id e n t ity  and  s c ie n c e  id e n t ity  in  
g en e ra l h a s  m a in ly  b e e n  c a rr ied  o u t  in  th e  U S  w ith  p u p ils  fr om  p o o r , u rban  
b a ck g ro un d s . S om e  r e c en t  r e sea rch  as part o f  th e  A S P IR E S  p ro jec t  h a s  lo o k e d  at  
s c ie n c e  id e n t ity  fo rm a tio n  in  E n g li s h  p r im a ry  s c h o o ls .  T h ere  is  th er e fo r e  s t il l  a  
la r ge  g ap  in  th e  r e se a r ch  litera ture; b o th  lo o k in g  at p h y s ic s  id e n t ity  in  g e n e ra l  
and  h o w  p h y s ic s  id e n t ity  is  l in k ed  to  c h o ic e  in  E n g li s h  s c h o o ls .
N a r ra tiv e s  h a v e  b e e n  u s e d  to  p ro d u c e  a  m o r e  in  d ep th  p ic tu re  o f  h o w  id en t it ie s  
d e v e lo p  o v e r  t im e . T h e  n a rra tiv e s  h ere  h a v e  b e e n  p r o d u c e d  b y  ta lk in g  to  a  sm a ll  
num b er  o f  g ir ls  o v e r  a  p e r io d  o f  t im e . N a r ra tiv e s  c a n  a ls o  b e  p ro d u c ed  b y  u s in g  
r e tr o sp e c t iv e  te ch n iq u e s . It w o u ld  b e  v a lu a b le  to  s e e  i f  n arra tiv e s  fr om  w om e n  
a lr ea d y  w o rk in g  in  th e  p h y s ic s  in d u s try  c o u ld  b e  u s e d  to  c o n firm  th a t p h y s ic s  
id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  and  th e  fa c to r s  th a t in f lu e n c e  th em  are lin k ed  
and  th a t th e ir  c h o ic e  to  s tu d y  p h y s ic s  c o u ld  b e  e x p la in ed  in  a  s im ila r  w a y  to  th e  
ex p la n a t io n s  u s e d  in  th e  n arra tiv e s  in  th is  r e sea rch .
M y  fou r  n a rra tiv e s  fo c u s  o n  g ir ls  w h o  d id  n o t  in  th e  en d  c h o o s e ,  o r  p r o p o s e  to  
c h o o s e ,  to  s tu d y  p h y s ic s  p o s t  16 . O n ly  a  v e r y  sm a ll n um b er  o f  th e  g ir ls  in  m y  
r e se a r ch  a c tu a lly  d id  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16  (I  c an  o n ly  id e n t if y  tw o ) .
A s  h a s  b e e n  s h o w n  h e re , it is  d i f f ic u lt  to  id e n t if y  g ir ls  a t an  e a r ly  a g e  w h o  are  
g o in g  to  c h o o s e  to  s tu d y  p h y s ic s  p o s t  16 . T h e re fo r e , it w o u ld  b e  in te r e s t in g  to  
rep ea t th is  s tu d y , u s in g  ju s t  a  narra tive  ap p roach , and  f o l lo w  m ore  g ir ls  w h o  w er e  
th in k in g  o f  s tu d y in g  p h y s ic s  d u r in g  th e ir  p r e -1 6  s c h o o l in g  in  th e  h o p e  th a t s om e  
o f  th em  w o u ld  a c tu a lly  c h o o s e  p h y s ic s .
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M o r e  w o rk  a lso  n e e d s  to  b e  d o n e  to  in v e s t ig a te  h o w  th e  s c h o o l  cu ltu re , w ith in  
w h ic h  a  g ir ls ’ id e n t if ic a t io n  w ith  p h y s ic s  m a in ly  d e v e lo p s ,  h a s  a n  im p ac t  o n  tha t  
id e n t if ic a t io n . It w ou ld  b e  h e lp fu l to  carry  o u t  a m o r e  e th n og rap h ic  a p p roa ch  to  
th e  r ese a r ch  b y  sp en d in g  m u ch  m o re  t im e  fo l lo w in g  id en t if ie d  g ir ls  th ro u gh ou t  
th e ir  s c h o o l  l i f e  s e e in g  h o w  th e y  in terac t w ith  th e ir  fr iend s  and  p e e r s , th e ir  
te a ch e r s  and  h o w  th e  o v e ra l l  cu ltu re  o f  th e  s c h o o l  im p a cts  o n  th e ir  d a ily  l i f e .
T h e  C o n tr ib u t io n  o f  th e  S tu d y
T h is  r e se a r ch  p ro je c t  w a s  ca rr ied  o u t  to  a n sw er  tw o  r ese a r ch  a im s . T h e se  w e re :
1. to  in ter ro ga te  th e  curren t litera tu re  o f  id e n t ity  a nd  s e l f  e f f i c a c y  to  d e v e lo p  
d e f in it io n s  o f  p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  and  th en  to  
d e v e lo p  a  th eo r e t ic a l m o d e l l in k in g  th e  tw o
2 . to  e x p lo r e  w ha t  p h y s ic s  id e n t ity  and  p h y s ic s  s e l f  e f f ic a c y  m ean t  fo r  g ir ls  
in  s c h o o l  y ea rs  9 -1 1  and  p ro d u c e  narra tiv es  to  e x am in e  h o w  th e s e  im p ac t  
o n  fu tu re  su b je c t  c h o ic e s .
A  th eo r e t ic a l fr am ew o rk  has b e e n  p r o p o s e d  w h er e  s e l f  e f f ic a c y  is  b e l ie v e d  to  
fo rm  part o f  id e n t ity  and  w h e r e  id e n t ity  is  d e sc r ib e d  a s  a  p r o c e s s  w h e r e  w e  c om e  
to  th in k  w e  k n ow  w h o  w e  are, w e  th ink  w e  k n o w  w h o  o th ers  are, th a t th e y  th in k  
th e y  k n o w  w h o  w e  are and  th a t w e  th ink  w e  k n o w  w h o  o th ers  th ink  w e  are. 
Id en t ity  w o rk , o r  c om in g  to  r e c o g n is e  o u r s e lv e s  and  o th ers  a s  c er ta in  ty p e s  o f  
p e o p le ,  is  ca rr ied  o u t  in  f ig u red  w o r ld s . T h e  c h o ic e s  w e  m ak e , e s p e c ia l ly  th o s e  
around  w h a t  su b jec ts  to  s tu d y  p o s t  16 , are p art o f  u s  c om in g  to  k n o w  w h o  w e  
are.
T o  e x p lo r e  h o w  p h y s ic s  id en t ity  and  p h y s ic s  s e l f  e f f ic a c y  im p a c t  o n  fu tu re  
su b je c t  c h o ic e s  o f  g ir ls  in  s c h o o l  y e ars  9 - 1 1 1  u s e d  a  m ix e d  m e th o d s  
m e th o d o lo g y  w ith  a  fu n n e l lin g  a pp roach  to  s e le c t in g  p a r tic ip an ts . U s in g  th is  
app roa ch  I c re a ted  fou r  n arra tiv e s  w h ic h  s h o w  fo u r  d if fe r en t tra jec to r ie s  o f  
p h y s ic s  id en t ity  and  s h o w  h o w  d if fe r in g  fa c to r s  a f f e c t  th o s e  tr a je c to r ie s  at
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d iff e r in g  t im e s . T h e y  il lu str a te  h o w  c om in g  to  u nd erstand  p h y s ic s  c h o ic e s  n e e d s  
to  b e  p la c e d  w ith in  th e  c o n te x t  o f  a n  id e n t if ic a t io n  w ith  p h y s ic s .
W h ils t  c a rry in g  o u t  th e  da ta  c o lle c t io n , m an y  o f  th e  fa c to r s  th a t h av e  p r e v io u s ly  
b e e n  id e n t if ie d  in  th e  litera tu re  a s  im p a c t in g  o n  c h o ic e  w e r e  c o n f irm ed . F o u r  n ew  
co n tr ib u tio n s  to  th e  d eb a te  w e r e  id en t if ie d . T h e se  w ere :
•  te a ch e r s  w h o  are n o t  p h y s ic s  s p e c ia l is ts
•  th e  d is c o u r se  o f  a c h ie v em en t
•  s im ila r ity  and  d if fe r e n c e s  b e tw e e n  p h y s ic s  c h o o s e r s  and  n o n  c h o o s e r s
•  c om p le x it y  and  in te rr e la t ion sh ip s  o f  f ig u red  w o r ld s .
E v id e n c e  fr om  th e  da ta  to  support th e s e  n ew  c o n tr ib u tion s  w a s  d is c u s se d .
O ve ra ll , m y  r e se a r ch  s h o w s  th a t ta c k lin g  ‘th e  p r o b lem ’ o f  g ir ls  a nd  p h y s ic s  c a n  
o n ly  b e  d o n e  b y  ta k in g  an  h o l i s t ic  v ie w  o f  h o w  an  in d iv id u a l’s id e n t if ic a t io n  w ith  
p h y s ic s  d e v e lo p s  w ith in  th e  w id e r  w o r ld s  in  w h ic h  th e y  l iv e  and  b y  c h a n g in g  
m an y  o f  s o c ie t y ’s v ie w s  o n  p h y s ic s  and  ed u c a t io n  in  g en e ra l.
C o n c lu d in g  R em a r k s
In  C hap ter  1 I in tr o d u c ed  th e  read er  to  m y s e l f  -  w h o  I am , w h o  I th in k  I am , and  
w h o  I th in k  o th er s  th ink  I am . M y  id e n t ity  h a s  ch a n g ed  du r in g  th e  t im e  o f  th is  
research ; I h a v e  w o rk ed  o n  m y  id e n t ity  a s  a s o c ia l  s c ie n t is t  w ith in  th e  f ig u r ed  
w o r ld  o f  e d u c a t io n a l r esea rch . M y  tr a jec to ry  h a s  b e e n  a n  in b ou n d  o n e , b u t w ith  
m om en ts  o f  o u tb o u n d  m o v em en t  w h e n  m y  s e l f  e f f ic a c y  h a s  b e e n  g r ea t ly  
r ed u c ed .
I h a v e  b e e n  v e r y  fo r tu n a te  th a t th e  g ir ls  I s e le c te d  to  ta lk  to  m e  in  th e  sm a ll  g r o u p  
in te r v iew s  w e r e  w i l l in g  to  share  th e ir  th ou gh ts  and  fe e l in g s  ab ou t p h y s ic s  w ith  
m e . W ith o u t  th em  I w o u ld  n o t  b e  ab le  to  m ak e  th e  c o n tr ib u tion s  to  m o v e  th e  
d eb a te  ab o u t ‘th e  p r o b lem ’ o f  g ir ls  and  p h y s ic s  fo rw ard  a s  I h a v e  d o n e .
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T h e  is su e  o f  h o w  w e  attract m o r e  g ir ls  in to  p h y s ic s  is  a  c om p le x  o n e  and  n e ed s  
to  b e  a d d re s sed , n o t  b y  p r o p o s in g  q u ick  f ix e s  to  ‘a  p r o b lem ’ th a t c a n  b e  s o lv e d ,  
bu t b y  lo o k in g  at th e  w id e r  p ic tu r e  o f  h o w  p h y s ic s  fo rm s  a part o f  th e  m an y  
f ig u r ed  w o r ld s  th a t g ir ls  inh ab it.
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‘h ig h  a c h ie v in g  w o rk in g  c la s s ’ B r it ish  A s ia n  g ir ls . I n te r n a t io n a l  J o u r n a l  
o f  S c i e n c e  E d u c a t io n ,  3 4 , 4 3 -6 5 .
W o o ln o u g h , B . ( 1 9 9 4 ) .  W h y  s tu d en ts  c h o o s e  p h y s ic s  o r  r e jec t it. P h y s i c s  
E d u c a t io n ,  2 9 ,  3 6 8 -3 7 4 .
W u b b e ls ,  T . and  B r ek e lm an s , M . ( 1 9 9 7 ) .  A  c om p a r is o n  o f  s tu d en t p e r c e p t io n s  o f  
D u tc h  p h y s ic s  te a c h e r s ’ in terp e rson a l b eh a v io u r  and  th e ir  ed u c a t io n a l  
o p in io n s  in  1 9 8 4  and  1 9 9 3 . J o u r n a l  o f  R e s e a r c h  in  S c i e n c e  T e a c h in g ,  3 4 ,  
4 4 7 -4 6 6 .
W u b b e ls , T . and  L e v y , J. (E d s )  ( 1 9 9 3 )  D o  y o u  k n o w  w h a t  y o u  l o o k  l i k e ?  F a rm er  
P re ss , L on d on .
Y in , R . K . (2 0 0 9 ) .  C a s e  S tu d y  R e s e a r c h  D e s ig n  a n d  M e th o d s  ( 4 th E d it io n ) . S a g e  
P u b l ic a t io n s , U S A .
Z hu , Z . ( 2 0 0 7 ) .  L ea rn in g  c o n ten t , p h y s ic s  s e l f  e f f ic a c y  and  fem a le  s tu d e n ts ’ 
p h y s ic s  c o u r se  tak in g . I n te r n a t io n a l  E d u c a t io n  J o u r n a l ,  8 , 2 0 4 -2 1 2 .
2 7 7
A pp en d ice s
A p p en d ix  1. Y ea r  9  S c ie n c e  Q u e s tion n a ir e
Yea r 9  
Science  Q ues tionna ire
N a m e : - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
T h i s  q u e s t i o n n a i r e  i s  p a r t  o f  a  sm a l l  r e s e a r c h  p r o j e c t  i n v e s t i g a t i n g  
t h e  r e a s o n s  w h y  s o m e  p e o p l e  s t u d y  p h y s i c s  a f t e r  G C S E  a n d  o t h e r s  d o  
n o t .
Y o u r  t e a c h e r s  w i l l  n o t  s e e  y o u r  a n s w e r s .  O n l y  D e b o r a h  ( t h e  
r e s e a r c h e r )  w i l l  s e e  y o u r  i n d i v i d u a l  a n s w e r s .  A n y  r e s u l t s  u s e d  f r o m  
t h e s e  q u e s t i o n n a i r e s  w i l l  b e  r e p o r t e d  s o  t h a t  i n d i v i d u a l  s t u d e n t s  
c a n n o t  b e  i d e n t i f i e d .
Y o u  h a v e  b e e n  a s k e d  t o  w r i t e  y o u r  n a m e  o n  t h e  q u e s t i o n n a i r e .  T h i s  i s  
s o  t h a t  D e b o r a h  c a n  i d e n t i f y  p u p i l s  t h a t  s h e  c a n  i n v i t e  t o  t a k e  p a r t  i n  
a n o t h e r  p a r t  o f  t h e  r e s e a r c h .
T h e  q u e s t i o n n a i r e  s h o u l d  o n l y  t a k e  y o u  a b o u t  1 5  m i n u t e s  t o  c o m p l e t e .  
H o p e f u l l y ,  y o u  w i l l  a n s w e r  a l l  t h e  q u e s t i o n s ,  b u t  i f  y o u  d o n ' t  w a n t  t o  
a n s w e r  a  q u e s t i o n  y o u  d o n ' t  h a v e  t o .
2 7 8
S ec tion  1 S u b je c t  Choices
Q 1  G C S E  C h o i c e s
W h i c h  s u b j e c t s  h a v e  y o u  c h o s e n  t o  t a k e  f o r  G C S E  n e x t  y e a r ?
Q 2  F u t u r e  S t u d i e s
A /  A r e  y o u  i n t e n d i n g  t o  c o n t i n u e  y o u r  s t u d i e s  a f t e r  t h e  a g e  o f  1 6 ?
Y E S  □  g o  t o  C  
N O / N O T  S U R E  □  g o  t o  B
B /  I f  N o /  N o t  s u r e ,  p l e a s e  e x p l a i n  w h y  y o u  a r e  n o t / n o t  s u r e .
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C i /  H a v e  y o u  c o n s i d e r e d  s t u d y i n g  P h y s i c s  a t  A S / A ' I e v e l ?
Y E S  N O
P l e a s e  e x p l a i n  y o u r  a n s w e r .
C i i /  W h a t  a r e  t h e  s u b j e c t s  t h a t  y o u  a r e  m o s t  l i k e l y  t o  t a k e  a f t e r  
y o u r  G C S E s ?  P l e a s e  l i s t  t h e m  in  o r d e r  o f  p r e f e r e n c e  w i t h  t h e  m o s t  
l i k e l y  f i r s t  a n d  g i v e  a  r e a s o n  f o r  y o u r  c h o i c e  ( e . g .  i n t e r e s t e d  in  
s u b j e c t ,  n e e d  f o r  f u t u r e  c a r e e r ,  l i k e  t e a c h e r ,  f r i e n d s  d o i n g  s a m e  
s u b j e c t ,  a n y t h i n g  e l s e ) .
S u b j e c t R e a s o n
2 8 0
28 1
S ec tion  2 Sc ience  a t  School
Q 3  S c i e n c e  T o p i c s
L i s t e d  b e l o w  a r e  s o m e  t o p i c s  y o u  h a v e  s t u d i e d  r e c e n t l y  in  s c i e n c e  
c l a s s e s .
P l a c e  a  t i c k  in  t h e  b o x  n e x t  t o  y o u r  f a v o u r i t e  3  t o p i c s .
T o p i c
G l o b a l  w a r m i n g
P h o t o s y n t h e s i s
R e a c t i v i t y  o f  m e t a l s
M o m e n t s
P r e s s u r e
S e l e c t i v e  b r e e d i n g
W h i c h  w a s  y o u r  l e a s t  f a v o u r i t e  t o p i c  a n d  w h y ?
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R e a d  t h e  f o l l o w i n g  s t a t e m e n t s  t h e n  t i c k  a  b o x  t o  i n d i c a t e  w h e t h e r  
y o u  a g r e e ,  d i s a g r e e  o r  n e i t h e r  a g r e e  n o r  d i s a g r e e  w i t h  e a c h  
s t a t e m e n t  a b o u t  s c i e n c e  a t  s c h o o l .
Q 4  Sc ience  Lessons
A g r e e N e i t h e r
a g r e e
n o r
d i s a g r e e
D i s a g r e e
1 l o o k  f o r w a r d  t o  s c i e n c e  l e s s o n s
1 n  m y  s c i e n c e  l e s s o n s ,  m y  t e a c h e r s  
e x p l a i n  h o w  s c i e n c e  i d e a s  c a n  b e  
a p p l i e d  t o  a  n u m b e r  o f  d i f f e r e n t  
s i t u a t i o n s
I n  m y  s c i e n c e  l e s s o n s ,  1 h a v e  t h e  
o p p o r t u n i t y  t o  d i s c u s s  m y  i d e a s  a b o u t  
s c i e n c e
1 e n j o y  m y  s c i e n c e  l e s s o n s
1 l e a r n  n e w  s k i l l s  i n  s c i e n c e  l e s s o n s
1 e n j o y  d o i n g  p r a c t i c a l  w o r k  in  s c i e n c e  
l e s s o n s
1 l i k e  m y  s c i e n c e  t e a c h e r s
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Sec tion  4  A bou t Physics
Q 6  B e l o w  a r e  s o m e  w o r d s  t h a t  d e s c r i b e  h o w  I f e e l  a b o u t  p h y s i c s .  
C i r c l e  a n y  w o r d s  t h a t  f i t  y o u  a n d  a d d  s o m e  o t h e r  w o r d s  i f  y o u  w o u l d  
l i k e .
E n j o y  L i k e  H a t e  B o r e d
F r i g h t e n e d  E x c i t e d  A n x i o u s
W o r r i e d  D i f f i c u l t  E a s y  I n t e r e s t i n g
Q 7  C o m p l e t e  t h e  f o l l o w i n g  s e n t e n c e s .
a /  I f  I d o n ' t  u n d e r s t a n d  s o m e t h i n g  in  p h y s i c s  I c a n  g e t  h e l p  f r o m
b /  I f  a  t o p i c  i n  p h y s i c s  i s  h a r d  I
Q 8  R e a d  t h e  f o l l o w i n g  s t a t e m e n t s  a b o u t  y o u  a n d  p h y s i c s .  T i c k  t h e  
o n e s  t h a t  a p p l y  t o  y o u .
I n  m y  c l a s s ,  1 a m  o n e  o f  t h e  b e s t  a t  p h y s i c s
I n  m y  c l a s s ,  1 a m  a b o u t  t h e  s a m e  a s  m o s t  p e o p l e  a t  p h y s i c s
1 n  m y  c l a s s ,  1 a m  o n e  o f  t h e  w o r s t  a t  p h y s i c s
1 l i k e  p h y s i c s  m o r e  t h a n  m y  f r i e n d s
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I l i k e  p h y s i c s  a b o u t  t h e  s a m e  a s  m y  f r i e n d s
I l i k e  p h y s i c s  a  l o t  l e s s  t h a n  m y  f r i e n d s
Q 9  I f  y o u  w e r e  a s k e d  t o  d e s c r i b e  a  p h y s i c i s t ,  w h a t  w o u l d  y o u  s a y ?
Q 1 0  P e o p l e  c a n  b e  d e s c r i b e d  a s  ' a  p h y s i c s  s o r t  o f  p e r s o n ' .  D o  y o u  
t h i n k  y o u  a r e  a  p h y s i c s  s o r t  o f  p e r s o n  o r  n o t ?  E x p l a i n  y o u r  a n s w e r .
2 8 7
Q 1 1  A r e  y o u  m a l e  o r  f e m a l e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Q 1 2  W h e r e  d o  y o u  l i v e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Q 1 3  W h a t  i s  y o u r  e t h n i c i t y ?  P l e a s e  t i c k  o n e  b o x
W h i t e  □
B l a c k  □
A s i a n  □
M i x e d  R a c e  □
O t h e r  □
Sec tion  5 A bou t You
Q 1 4  W h a t  a r e  y o u r  p a r e n t s ' / c a r e r s '  o c c u p a t i o n s ?  P l e a s e  t i c k  o n e  
b o x  f o r  e a c h  p a r e n t / c a r e r .
M o t h e r  o r  
C a r e r  1
F a t h e r  o r  
C a r e r  2
P r o f e s s i o n a l  e.g. doctor, dent ist , teacher, nurse, 
manager
C l e r i c a l  a n d  s k i l l e d  n o n - m a n u a l  e.g. secretary, 
clerk, typist , receptionist, Local Government 
employee (administrative/ clerical)
S e n i o r  o f f i c i a l  e.g. police, f ire, prison or 
ambulance of f icer, immigration or custom off icer, 
surveyor
S t o r e  w o r k e r  e.g. sales rep, shop worker
S k i l l e d  m a n u a l  w o r k e r  e.g. plumber, electrician, 
f it t er, chef, bus driver
S e m i - s k i l l e d  m a n u a l  w o r k e r  e.g. hairdresser, 
caretaker, childcare worker
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U n s k i l l e d  w o r k e r  e.g. labourer, window cleaner, 
cleaner, bar st a f f
D o n ' t  k n o w
U n e m p l o y e d
T h a n k  y o u  f o r  c o m p l e t i n g  t h i s  s h o r t  q u e s t i o n n a i r e .
W o u l d  y o u  b e  w i l l i n g  t o  t a k e  p a r t  i n  a  sm a l l  g r o u p  i n t e r v i e w  t o  t a l k  
a b o u t  y o u r  f u t u r e  s u b j e c t  c h o i c e s  a n d  y o u r  f e e l i n g s  a b o u t  p h y s i c s  
a n d  p h y s i c s  l e s s o n s ?
Y E S  □  N O  □
2 8 9
Y ea r 10 
Physics Q ues tionna ire
A p p en d ix  2  Y ea r  10  P h y s ic s  Q u e s tio n n a ir e
N a m e : - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
T h i s  q u e s t i o n n a i r e  i s  p a r t  o f  a  sm a l l  r e s e a r c h  p r o j e c t  i n v e s t i g a t i n g  
t h e  r e a s o n s  w h y  s o m e  p e o p l e  s t u d y  p h y s i c s  a f t e r  G C S E  a n d  o t h e r s  d o  
n o t .
Y o u r  t e a c h e r s  w i l l  n o t  s e e  y o u r  a n s w e r s .  O n l y  D e b o r a h  ( t h e  
r e s e a r c h e r )  w i l l  s e e  y o u r  i n d i v i d u a l  a n s w e r s .  A n y  r e s u l t s  u s e d  f r o m  
t h e s e  q u e s t i o n n a i r e s  w i l l  b e  r e p o r t e d  s o  t h a t  i n d i v i d u a l  s t u d e n t s  
c a n n o t  b e  i d e n t i f i e d .
Y o u  h a v e  b e e n  a s k e d  t o  w r i t e  y o u r  n a m e  o n  t h e  q u e s t i o n n a i r e .  T h i s  i s  
so  t h a t  D e b o r a h  c a n  i d e n t i f y  p u p i l s  t h a t  s h e  c a n  i n v i t e  t o  t a k e  p a r t  in  
a n o t h e r  p a r t  o f  t h e  r e s e a r c h .
T h e  q u e s t i o n n a i r e  s h o u l d  o n l y  t a k e  y o u  a b o u t  1 5  m i n u t e s  t o  c o m p l e t e .  
H o p e f u l l y ,  y o u  w i l l  a n s w e r  a l l  t h e  q u e s t i o n s ,  b u t  i f  y o u  d o n ' t  w a n t  t o  
a n s w e r  a  q u e s t i o n  y o u  d o n ' t  h a v e  t o .
2 9 0
S e c t i o n  1 S u b j e c t  C h o i c e s  
Q 1  G C S E  C h o i c e s
W h i c h  s u b j e c t s  a r e  y o u  t a k i n g  f o r  G C S E ?
Q 2  F u t u r e  S t u d i e s
A /  A r e  y o u  i n t e n d i n g  t o  c o n t i n u e  y o u r  s t u d i e s  a f t e r  t h e  a g e  o f  1 6 ?
Y E S  □  g o  t o  C  
N O / N O T  S U R E  □  g o  t o  B
B /  I f  N o / N o t  s u r e ,  p l e a s e  e x p l a i n  w h y  y o u  a r e  n o t / n o t  s u r e .
2 91
C i /  H a v e  y o u  c o n s i d e r e d  s t u d y i n g  P h y s i c s  a t  A S / A ' l e v e l ?
Y E S  N O
P l e a s e  e x p l a i n  y o u r  a n s w e r .
C i i /  W h a t  a r e  t h e  s u b j e c t s  t h a t  y o u  a r e  m o s t  l i k e l y  t o  t a k e  a f t e r  
y o u r  G C S E s ?  P l e a s e  l i s t  t h e m  in  o r d e r  o f  p r e f e r e n c e  w i t h  t h e  m o s t  
l i k e l y  f i r s t  a n d  g i v e  a  r e a s o n  f o r  y o u r  c h o i c e  ( e . g .  i n t e r e s t e d  in  
s u b j e c t ,  n e e d  f o r  f u t u r e  c a r e e r ,  l i k e  t e a c h e r ,  f r i e n d s  d o i n g  s a m e  
s u b j e c t ,  a n y t h i n g  e l s e ) .
S u b j e c t R e a s o n
2 9 2
2 9 3
S ec tion  2 Physics a t  School
Q 3  P h y s i c s  T o p i c s
L i s t e d  b e l o w  a r e  s o m e  t o p i c s  y o u  h a v e  s t u d i e d  r e c e n t l y  in  p h y s i c s  
c l a s s e s .
P l a c e  a  t i c k  in  t h e  b o x  n e x t  t o  y o u r  f a v o u r i t e  2  t o p i c s .
T o p i c
S t a t i c  e l e c t r i c i t y
E l e c t r o m a g n e t i c  w a v e s
R a d i o a c t i v i t y
O r i g i n s  o f  t h e  u n i v e r s e
W h i c h  w a s  y o u r  l e a s t  f a v o u r i t e  t o p i c  a n d  w h y ?
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R e a d  t h e  f o l l o w i n g  s t a t e m e n t s  t h e n  t i c k  a  b o x  t o  i n d i c a t e  w h e t h e r  
y o u  a g r e e ,  d i s a g r e e  o r  n e i t h e r  a g r e e  n o r  d i s a g r e e  w i t h  e a c h  
s t a t e m e n t  a b o u t  p h y s i c s  a t  s c h o o l .
Q 4  Physics Lessons
A g r e e N e i t h e r
a g r e e
n o r
d i s a g r e e
D i s a g r e e
1 l o o k  f o r w a r d  t o  p h y s i c s  l e s s o n s
I n  m y  p h y s i c s  l e s s o n s ,  m y  t e a c h e r s  
e x p l a i n s  h o w  a  p h y s i c s  i d e a  c a n  b e  
a p p l i e d  t o  a  n u m b e r  o f  d i f f e r e n t  
s i t u a t i o n s
1 n  m y  p h y s i c s  l e s s o n s ,  1 h a v e  t h e  
o p p o r t u n i t y  t o  d i s c u s s  m y  i d e a s  a b o u t  
p h y s i c s
1 e n j o y  m y  p h y s i c s  l e s s o n s
1 l e a r n  n e w  s k i l l s  in  p h y s i c s  l e s s o n s
1 e n j o y  d o i n g  p r a c t i c a l  w o r k  in  p h y s i c s  
l e s s o n s
1 l i k e  m y  p h y s i c s  t e a c h e r
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S ec tion  4  A bou t Physics
Q 6  B e l o w  a r e  s o m e  w o r d s  t h a t  d e s c r i b e  h o w  I f e e l  a b o u t  p h y s i c s .  
C i r c l e  a n y  w o r d s  t h a t  f i t  y o u  a n d  a d d  s o m e  o t h e r  w o r d s  i f  y o u  w o u l d  
l i k e .
E n j o y  L i k e  H a t e  B o r e d
F r i g h t e n e d  E x c i t e d  A n x i o u s
W o r r i e d  D i f f i c u l t  E a s y  I n t e r e s t i n g
Q 7  C o m p l e t e  t h e  f o l l o w i n g  s e n t e n c e s .
a /  I f  I d o n ' t  u n d e r s t a n d  s o m e t h i n g  in  p h y s i c s  I c a n  g e t  h e l p  f r o m
b /  I f  a  t o p i c  in  p h y s i c s  i s  h a r d  I
Q 8  R e a d  t h e  f o l l o w i n g  s t a t e m e n t s  a b o u t  y o u  a n d  p h y s i c s .  T i c k  t h e  
o n e s  t h a t  a p p l y  t o  y o u .
1 n  m y  c l a s s ,  1 a m  o n e  o f  t h e  b e s t  a t  p h y s i c s
I n  m y  c l a s s ,  1 a m  a b o u t  t h e  s a m e  a s  m o s t  p e o p l e  a t  p h y s i c s
I n  m y  c l a s s ,  1 a m  o n e  o f  t h e  w o r s t  a t  p h y s i c s
1 l i k e  p h y s i c s  m o r e  t h a n  m y  f r i e n d s
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I l i k e  p h y s i c s  a b o u t  t h e  s a m e  a s  m y  f r i e n d s
I l i k e  p h y s i c s  a  l o t  l e s s  t h a n  m y  f r i e n d s
Q 9  I f  y o u  w e r e  a s k e d  t o  d e s c r i b e  a  p h y s i c i s t ,  w h a t  w o u l d  y o u  s a y ?
Q 1 0  P e o p l e  c a n  b e  d e s c r i b e d  a s  ' a  p h y s i c s  s o r t  o f  p e r s o n ' .  D o  y o u  
t h i n k  y o u  a r e  a  p h y s i c s  s o r t  o f  p e r s o n  o r  n o t ?  E x p l a i n  y o u r  a n s w e r .
2 9 9
S e c t i o n  5  A b o u t  Y o u
Q 1 1  A r e  y o u  m a l e  o r  f e m a l e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Q 1 2  W h e r e  d o  y o u  l i v e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Q 1 3  W h a t  i s  y o u r  e t h n i c i t y ?  P l e a s e  t i c k  o n e  b o x
W h i t e  □
B l a c k  □
A s i a n  □
M i x e d  R a c e  □
O t h e r  □
Q 1 4  W h a t  a r e  y o u r  p a r e n t s ' / c a r e r s '  o c c u p a t i o n s ?  P l e a s e  t i c k  o n e  
b o x  f o r  e a c h  p a r e n t / c a r e r .
M o t h e r  o r  
C a r e r  1
F a t h e r  o r  
C a r e r  2
P r o f e s s i o n a l  e.g. doctor, dentist , teacher, nurse, 
manager
C l e r i c a l  a n d  s k i l l e d  n o n - m a n u a l  e.g. secretary, 
clerk, typist, receptionist, Local Government 
employee (administrative/ clerical)
S e n i o r  o f f i c i a l  e.g. police, f ire, prison or 
ambulance of f icer, immigration or custom off icer, 
surveyor
S t o r e  w o r k e r  e.g. sales rep, shop worker
S k i l l e d  m a n u a l  w o r k e r  e.g. plumber, electrician, 
f it t er, chef, bus driver
S e m i - s k i l l e d  m a n u a l  w o r k e r  e.g. hairdresser,
3 0 0
caretaker, childcare worker
U n s k i l l e d  w o r k e r  e.g. labourer, window cleaner, 
cleaner, bar st a f f
D o n ' t  k n o w
U n e m p l o y e d
T h a n k  y o u  f o r  c o m p l e t i n g  t h i s  s h o r t  q u e s t i o n n a i r e .
W o u l d  y o u  b e  w i l l i n g  t o  t a k e  p a r t  in  a  sm a l l  g r o u p  i n t e r v i e w  t o  t a l k  
a b o u t  y o u r  f u t u r e  s u b j e c t  c h o i c e s  a n d  y o u r  f e e l i n g s  a b o u t  p h y s i c s  
a n d  p h y s i c s  l e s s o n s ?
Y E S  □  N O  □
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A p p en d ix  3 . C o d in g  fo r  Q u e s tio n n a ire  Tall v e r s io n s )
T h r o u g h o u t  m is s in g  a n sw e r  =  9 9
S tu d en t  ID  -  n um ber  o n  fron t o f  q u e st io n n a ir e
S c h o o l  
B a lca rra s  =  0  
H arroga te  =  1
Y ea r
Y e a r  9  =  0  
Y ea r  10  =  1
Q 2
Y e s  =  0  
N o  =  1
Q 2 c i  
Y e s  =  0  
N o  =  1
R e a so n s  C areer  =  1
In te r e s t in g /E n jo y  =  2  
D on 't e n jo y /B o r in g  =  3 
N o t  n e e d e d  fo r  fixture =  4  
N o  r ea so n  =  5 
N o t  g o o d  at su b jec t  =  6  
O th er  =  7
Q 2 c ii  (5  e n tr ie s)
P h y s ic s  =  0  
C h em is tr y  =  1 
B io lo g y  =  2  
M a th s  =  3
3 0 2
Fu rther  m a th s  =  4  
IC T /C om pu tin g  =  5 
E n g lish  =  6  
H is to r y  =  7  
G eo g ra p h y  =  8 
A rt =  9  
D ram a  = 1 0  
PE  =  11
H ea lth  and  S o c ia l C are  = 1 2  
P s y c h o lo g y  =  13  
S o c io lo g y  =  14  
P h o to g ra p h y  =  15  
P o l it ic s  = 1 6  
E c o n om ic s  = 1 7  
O th er  =  18  
F ren ch  = 1 9  
G erm an  =  2 0  
S p an ish  =  21
0 3  ( 4  e n tr ie s  - 3 p o s it iv e  and  1 n e g a t iv e )
S ta tic  e le c tr ic ity  =  0
E le c tr om a gn e t ic  w a v e s  =  1
R a d io a c t iv it y  =  2
O r ig in s  o f  u n iv e r s e  =  3
G lo b a l w a rm in g  =  4
In h e r itan c e  =  5
R ad ia t io n  =  6
E n er g y  tran sfers  =  7
H ab ita ts  =  8
P h o to s y n th e s is  =  9
R e a c t iv it y  o f  m e ta ls  = 1 0
M om en ts  = 1 1
P re ssu r e  =  12
S e le c t iv e  b re ed in g  = 1 3
3 0 3
0 4  (7  entries")
A g r e e  =  0
N e ith e r  a g r ee  n o r  d isa g r e e  =  1 
D is a g r e e  =  2
0 5 .
A g r e e  - d if fe r en t  a c t iv it ie s  =  0
A g r e e  -  r e la te s  to  o u ts id e  w o r ld  =  1
A g r e e  -  e n th u s ia s t ic  =  2
A g r e e  -  e x p la in  c le a r ly  =  3
A g r e e  -  m ak e  m e  th ink  =  4
A g r e e  -  o th er  =  5
A g r e e  - m o re  th an  o n e  a n sw er  =  6
N e ith e r  a g r ee  n o r  d isa g r e e  -  n o th in g  to  d o  w ith  te a ch e rs  =  7
N e ith e r  a g r ee  n o r  d isa g r e e  -  o th e r  =  8
N e ith e r  a g r ee  n o r  d isa g r e e  -  m o r e  th an  o n e  a n sw er  =  9
D is a g r e e  -  d o n ’t m ak e  it in te r e s t in g  =  10
D is a g r e e  -  d o n ’t  s e e  p o in t  in  p h y s ic s  = 1 1
D is a g r e e  -  d o n ’t u n d ers tan d  te a ch e rs  = 1 2
D is a g r e e  -  o th er  = 1 3
D is a g r e e  - m o r e  th an  o n e  a n sw er  = 1 4
C on fu se d  a n sw er  =  88
0 6  (5  en tr ie s)
E n jo y  =  0  
L ik e  =  1 
H a te  =  2  
B o r e d  =  3 
F r ig h ten ed  =  4  
E x c ite d  =  5 
A n x io u s  =  6  
W orr ied  =  7  
D if f ic u lt  =  8 
E a sy  =  9
3 0 4
In te r es t in g  = 1 0  
O th er  = 1 1
0 7 a  (2  en tr ie s)
F r iend s  =  0  
T each er s  =  1 
B o o k  =  2  
In tern et =  3 
F am ily  =  4  
O th er  =  5
0 7 b  (2  e n tr ie s )
A sk  fr iend s  =  0  
A sk  te a ch er s  =  1 
A sk  fam ily  =  2  
L o o k  in  b o o k  =  3 
L o o k  o n  in tern et =  4  
D o n ’t d o  a n y th in g  =  5 
T h ink  =  6  
W ork  it o u t  =  7  
O th er  =  8
0 8 a
I am  o n e  o f  th e  b e s t  =  0  
I am  th e  sam e  =  1 
I am  w o r s t  =  2
0 8 b
L ik e  m o re  =  0  
L ik e  sam e  =  1 
L ik e  le s s  =  2
Q U
M a le  =  0
3 0 5
F em a le  =  1
013
W h ite  =  0  
B la c k  =  1 
A s ia n  =  2  
M ix e d  r a c e  =  3 
O th er  =  4
0 1 4
P r o fe s s io n a l  =  0
C le r ic a l and  s k il le d  n on -m an u a l
S en io r  o f f ic ia l  =  2
S tore  w o rk er  =  3
S k ille d  m anu a l =  4
S em i- sk il le d  m anua l =  5
U n sk il le d  =  6
D o n ’t k n ow  =  7
U n em p lo y e d  =  8
A p p en d ix  4  P h y s ic s  W o rd s  W o rd  C lo u d  F igu r es
G ir ls  w h o  are th in k in g  o f  c h o o s in g  A - le v e l  p h y s ic s  (n = 4 1 )
W o rd N um b er
E n jo y 8
L ik e 19
H a te 4
B o r e d 19
F r igh ten ed 1
E x c ite d 1
A n x io u s 2
W orr ied 3
D if f ic u lt 18
E a sy 6
In ter es t in g 2 6
O th er 12
B o v s  w h o  are th in k in g  o f  c h o o s in g  A - le v e l  p h y s ic s  (11=135)
W o rd N um b er
E n jo y 71
L ik e 7 6
H a te 5
B o r e d 2 6
F r ig h ten ed 5
E x c ite d 2 2
A n x io u s 2
W orr ied 1
D if f ic u lt 2 4
E a sy 4 8
In te r es t in g 1 06
3 0 7
O th er 16
G ir ls  w h o  are n o t  th in k in g  o f  c h o o s in g  A - le v e l  p h y s ic s  (11=1581
W ord N um b er
E n jo y 7
L ik e 2 7
H a te 4 3
B o r e d 1 0 4
F r ig h ten ed 10
E x c ite d 1
A n x io u s 12
W orr ied 16
D if f ic u lt 111
E a sy 8
In ter es tin g 3 8
O th er 53
B o v s  w h o  are n o t  th in k in g  o f  c h o o s in g  A - le v e l  p h y s ic s  ( n = l  191
W ord N um b er
E n jo y 17
L ik e 2 6
H a te 21
B o r e d 7 0
F r igh ten ed 11
E x c ite d 6
A n x io u s 14
W orried 16
D if f ic u lt 4 7
E a sy 13
3 0 8
In te r es t in g 4 2
O th er 2 7
3 0 9
A p p e n d i x  5 . I n t e r v i e w e e s  Q u e s t i o n n a i r e  R e s p o n s e s
A - le v e l  s u b j e c t  c h o ic e s
T h e  g i r l s  c h o s e n  f o r  th e  in t e r v ie w s  h a d  s e l e c t e d  a  w id e  r a n g e  o f  p o s s ib l e  s u b je c t s  
to  s t u d y  f o r  A - le v e l .
O f  c o u r s e ,  s in c e  I h a d  s e l e c t e d  a l l  th e  g ir l s  w h o  w e r e  g o in g  to  c h o o s e  p h y s i c s  
w h o  w e r e  w i l l i n g  to  b e  i n t e r v i e w e d  f o r  t h e  g r o u p  in te r v ie w s ,  t h i s  c h a r t  s h o w s  a  
m u c h  h ig h e r  t h a n  a v e r a g e  n um b e r  o f  g i r l s  c h o o s in g  p h y s ic s .  I  t h e r e f o r e  
i n v e s t i g a t e d  w h a t  s u b je c t s  th e s e  p h y s i c s  c h o o s e r s  w e r e  g o in g  to  c h o o s e  a lo n g  
s id e  p h y s ic s .  I n  m y  M R e s  r e s e a r c h  (T h o r l e y ,  2 0 1 0 ) ,  I  h a d  f o u n d  t h a t  p h y s i c s  
c h o o s e r s  c o u ld  b e  s p l i t  in to  tw o  g r o u p s ;  t h o s e  w h o  w e r e  f o l lo w in g  a  t r a d i t i o n a l  
s c i e n c e  p r o g r am m e  a n d  th o s e  w h o  h a d  c h o s e n  p h y s i c s  in  a  m o r e  m i x e d  A - le v e l  
p r o g r am m e .
3 1 0
O th e r  Sube jc ts  fo r  In te rv e iw ees  w ho  are  P hysc is  C hoose rs
n n
. 1
■  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I
<c* Q<p ^
A s  c a n  b e  s e e n  a  v e r y  w id e  r a n g e  o f  o t h e r  s u b je c t s  w e r e  c h o s e n  t o  a c c om p a n y  
p h y s i c s  b y  th e  19  p h y s i c s  c h o o s e r s  s e l e c t e d  f o r  t h e  g r o u p  in te r v ie w s .  T h e  m o s t  
p o p u l a r  s u b je c t  to  a c c om p a n y  p h y s i c s  is  m a th s  w i t h  12  g ir l s  c h o o s in g  th i s  
f o l lo w e d  b y  c h em i s t r y  b y  9 , b i o lo g y  b y  6  th e n  h i s t o r y  a n d  g e o g r a p h y  w i t h  5 . 
H o w e v e r  th e  w id e  r a n g e  o f  s u b je c t s  s h o w s  t h a t  p h y s ic s  is  n o t  o n l y  c h o s e n  a s  p a r t  
o f  a  m a i n l y  s c i e n c e  A - le v e l  p r o g r am m e  a s  h a s  b e e n  t r a d i t i o n a l  in  th e  p a s t  b u t  is  
in c lu d e d  in  m a n y  m i x e d  A - le v e l  p r o g r am m e s .  T h e  D e p a r tm e n t  o f  E d u c a t i o n  
r e p o r t  ( 2 0 1 0 )  lo o k in g  a t  A - le v e l  s t a t i s t i c s  r e p o r t e d  th a t  f o r  A - le v e l  s c i e n c e  
e n t r a n t s ,  5 7 %  to o k  o n e  s c ie n c e  s u b je c t ,  3 8 %  to o k  tw o  s c ie n c e  s u b je c t s  a n d  j u s t  
5 %  to o k  t h r e e  s c ie n c e  s u b je c t s .  O f  th e s e  g r o u p in g s ,  4 8 %  o f  th e  o n e  s c i e n c e  
g r o u p  a l s o  t o o k  m a th em a t i c s ,  5 9 %  o f  th e  tw o  s c ie n c e  g r o u p  a ls o  t o o k  
m a th em a t i c s  a n d  4 8 %  o f  th e  t h r e e  s c ie n c e  g r o u p  a ls o  t o o k  m a th em a t i c s .  T h e  
r e p o r t  a ls o  s h o w e d  th a t  t h e  m o s t  c om m o n  s u b je c t s  th a t  w e r e  c om b i n e d  w i t h  
m a th em a t i c s  a n d /o r  s c ie n c e  a t  A - le v e l  w e r e  g e n e r a l  s tu d ie s ,  f u r t h e r  m a th em a t i c s ,  
h i s t o r y  a n d  g e o g r a p h y .  T h e s e  r e s u l t s  fo c u s  o n  s c ie n c e  s u b je c t s  in  g e n e r a l  a n d  d o  
n o t  d i f f e r e n t i a t e  b y  s u b je c t .  H o w e v e r ,  i t  m u s t  b e  r em em b e r e d  th a t  th i s  s u b je c t  
s e l e c t i o n  is  o n l y  a t  th e  p r o p o s e d  s t a g e  a n d  th e s e  s u b je c t s  m a y  n o t  a c tu a l l y  b e  
c h o s e n  f o r  A - le v e l s  w h e n  th e  t im e  c om e s .
3 1 1
R e a s o n s  fo r  c h o o s in g  o r  n o t  c h o o s in g  p h y s ic s
10 
9  
8 
7  
6
03
f  53
z
4
3  
2  
1 
0
F o r  th e  19  g ir l s  in  m y  i n t e r v ie w  c o h o r t  w h o  a r e  t h i n k in g  o f  c h o o s in g  p h y s i c s  th e  
m a i n  r e a s o n  f o r  d o in g  s o  is  l in k e d  t o  a  f u tu r e  c a r e e r  w i th  th e  s e c o n d  r e a s o n  
b e c a u s e  t h e y  e n jo y  th e  s u b je c t .  T h is  is  t h e  s am e  t r e n d  a s  f o r  a l l  th e  g i r l s  w h o  
c om p le t e d  th e  q u e s t i o n n a i r e  ( s e e  c h a p t e r  5 ) .
R easons  fo r  C hoo s in g  Phys ics
1__  —
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P h y s ic s  is  h a r d  N o t  n e e d e d  f o r  fu t u r e  c a r e e r  D o  n o  e n jo y  p h y s ic s  N o  re a s o n
F o r  t h o s e  g ir l s  in  th e  i n t e r v ie w  c o h o r t  w h o  a r e  n o t  t h i n k in g  o f  c h o o s in g  p h y s i c s  
th e  m a i n  r e a s o n  is  t h a t  t h e y  d o  n o t  t h i n k  th a t  t h e y  w i l l  n e e d  p h y s i c s  f o r  a  f u tu r e  
c a r e e r .  T h i s  a g a in  is  t h e  s am e  a s  fo r  a l l  th e  g i r l s  w h o  c om p le t e d  th e  q u e s t i o n n a i r e  
( s e e  c h a p t e r  5 ) .
F o r  b o th  c h o o s e r s  a n d  n o n e  c h o o s e r s  o f  p h y s i c s ,  f u tu r e  c a r e e r  a s p i r a t i o n s  a re  
im p o r t a n t  a n d  l in k e d  c lo s e l y  to  f u tu r e  s u b je c t  c h o ic e s .  ( r e f B o e  e t  a l  ( 2 0 1 2 ) ;  P ik e  
a n d  D u n n e ,  2 0 1 1 ) .
W o r d s  to  d e s c r ib e  p h y s ic s
I n te r v ie w e e s  w h o  a r e  th in k in g  o f  c h o o s in g  p h y s i c s
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O v e r a l l  a s  e x p e c t e d  th e  m o s t  c h o s e n  w o r d  to  d e s c r ib e  p h y s i c s  b y  th o s e  g ir l s  w h o  
a r e  g o in g  t o  c h o o s e  p h y s i c s  is  i n te r e s t in g .  H o w e v e r ,  th i s  is  c lo s e l y  f o l lo w e d  b y  
b o r e d  a n d  d i f f i c u l t ,  tw o  w o rd s  t h a t  I  d id  n o t  e x p e c t  to  f e a tu r e  s o  h ig h l y  fo r  
c h o o s e r s  o f  p h y s i c s .
S in c e  I h a d  n o t  e x p e c te d  g ir l s  w h o  w e r e  t h i n k in g  o f  c h o o s in g  p h y s i c s  t o  d e s c r ib e  
i t  a s  b o r in g  a n d /o r  d i f f i c u l t ,  I  lo o k e d  m o r e  c lo s e l y  a t  th e  g i r l s  w h o  h a d  c h o s e n  
th e s e  w o r d s  to  d e s c r ib e  p h y s ic s .  I l o o k e d  a t  w h a t  o t h e r  w o r d s  t h e y  h a d  c h o s e n  
a n d  th e  r e a s o n  t h e y  g a v e  f o r  c h o o s in g  p h y s i c s  t o  s e e  i f  a n y  o th e r  p a t t e r n s  
e m e r g e d .
B o r in g D i f f i c u l t O th e r  w o r d s R e a s o n
Y E S Y E S C a r e e r
Y E S Y E S C a r e e r
Y E S Y E S C a r e e r
Y E S Y E S C a r e e r
Y E S Y E S I n te r e s t in g I n te r e s t in g
Y E S Y E S I n t e r e s t i n g I n t e r e s t in g
3 1 4
Y E S L ik e , in ter e st in g In te re st in g
Y E S L ik e , in ter e st in g M a th s  b a s e d
Y E S L ik e , in ter e st in g C areer
Y E S E n jo y  p h y s ic s
Y E S In ter e s t in g , ha te L ik e  a ll s c ie n c e s
Y E S L ik e , in ter e st in g C areer
Y E S L ik e , in ter e st in g E n jo y  p h y s ic s
O f  th e  13 g ir ls  w h o  h ad  s e le c te d  e ith e r  or  b o th  b o r ed  and  d i f f ic u lt  a s  w o rd s  to  
d e s c r ib e  p h y s ic s ,  s ix  h ad  c h o s e n  p h y s ic s  b e c a u s e  o f  th e ir  fu tu re  career . S e v e n  o f  
th e  g ir ls  h ad  lin k e d  in te r e s t in g  w ith  e ith er  b o r ed  or  d if f ic u lt .
I n te r v i e w e e s  w h o  a r e  n o t  th in k in g  o f  c h o o s in g  p h y s i c s
w o r r ie d
c o n f u s i n g
1 i d i f f i c u l f J0y
°- 5 s^ . ^ in terest ing
CTQ
F o r  th e  n o n e  p h y s ic s  c h o o s e r s  t h e  m o s t  c om m o n  w o r d s  s e l e c t e d  to  d e s c r ib e  
p h y s i c s  w e r e  b o r e d  a n d  d i f f i c u l t  f o l lo w e d  b y  l i k e  a n d  in te r e s t in g .  T h o s e  g i r l s  
w h o  s a id  t h e y  l i k e d  p h y s i c s  o r  f o u n d  it  i n t e r e s t in g  w e r e  n o t  c h o o s in g  p h y s i c s  
b e c a u s e  t h e y  d id  n o t  n e e d  it  f o r  a  f u tu r e  c a r e e r  (6  g ir l s ) ;  b e c a u s e  t h e y  f e l t  p h y s i c s  
w a s  h a r d  (3  g ir l s ) ;  b e c a u s e  t h e y  d id  n o t  e n jo y  it  (2  g i r l s )  o r  t h e y  d id  n o t  g iv e  a  
r e a s o n  (1 g ir l ) .
W h e n  s e l e c t in g  w o r d s  to  d e s c r ib e  p h y s i c s  t h e r e  a r e  e x a m p le s  in  b o t h  th e  
c h o o s e r s  a n d  n o n e  c h o o s e r s  w h e r e  w o r d s  th a t  c o u ld  b e  c o n s id e r e d  to  b e  
c o n t r a d i c t o r y  h a v e  b e e n  s e l e c t e d  to g e th e r  a n d  t h e n  w h e r e  th e  o v e r a l l  r e a s o n  f o r  
c h o o s in g  p h y s i c s  is  c o n t r a d i c t o r y  a g a in .
F o r  in t e r v ie w e e s  w h o  w e r e  e i t h e r  c h o o s e r s  o r  n o n e  c h o o s e r s  o f  p h y s i c s ,  o v e r a l l  
f u tu r e  c a r e e r  a p p e a r s  to  b e  a  s t r o n g  i n f l u e n c e r  a s  to  w h e th e r  to  c h o o s e  p h y s ic s  o r  
n o t .  S ix  g ir l s  w h o  w e r e  th in k in g  o f  c h o o s in g  p h y s i c s  d e s c r i b e d  th e  s u b je c t  a s  
b o r i n g  a n d /o r  d i f f i c u l t  w h e r e a s  s ix  g i r l s  w h o  w e r e  n o t  t h i n k in g  o f  c h o o s in g  
p h y s i c s  d e s c r ib e d  it a s  in t e r e s t in g .  B o e  e t  a l  ( 2 0 1 1 ) ,  u s in g  a s p e c t s  o f  E c c l e s  e t  a l
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( 1 9 8 3 )  c h o ic e  m o d e l ,  d e s c r ib e  th e  u n i t y  v a lu e  o f  S T E M  s u b je c t s  w h e r e  s tu d e n t s  
w i l l  c h o o s e  o n e  o f  th e s e  s u b je c t s  b e c a u s e  it  w i l l  h e l p  th em  to w a r d s  t h e i r  g o a l  o f  a  
f u tu r e  c a r e e r  e v e n  i f  t h e y  f in d  th e  s u b je c t  d i f f i c u l t  o r  u n in t e r e s t in g .  H o w e v e r ,  
t h e y  f o u n d  th a t  g ir l s  w h o  c h o s e  S T E M  s u b je c t s  in  th i s  w a y  w e r e  e s p e c i a l l y  
w o r r i e d  a b o u t  f a i lu r e  in  th a t  s u b je c t .  C o n v e r s e ly ,  g i r l s  w h o  f o u n d  p h y s i c s  
in t e r e s t in g  d id  n o t  t h i n k  o f  c h o o s in g  it  b e c a u s e  t h e y  d id  n o t  s e e  a  l in k  b e tw e e n  
p h y s i c s  a n d  t h e i r  f u tu r e  c a r e e r .  T h is  a g r e e s  w i t h  P ik e  a n d  D u n n e ’s ( 2 0 1 1 )  a n d  
C l e a v e s ’ ( 2 0 0 5 )  f in d in g s  w h e r e  s tu d e n t s  d id  n o t  c h o o s e  to  p u r s u e  s u b je c t s  th a t  
d id  n o t  f i t  w i t h  t h e i r  f u tu r e  c a r e e r  p a th w a y s .
P h y s ic s  s e l f  e f f ic a c y
A s  d e s c r ib e d  in  c h a p t e r  3 , p r e v io u s  r e s e a r c h  h a s  s h o w n  th a t  s e l f  e f f i c a c y  c a n  b e  
u s e d  a s  a  p r e d i c t o r  o f  f u tu r e  s u b je c t  u p ta k e  ( B r i t n e r  a n d  P a ja r e s ,  2 0 0 6 ) .  T h e  
h ig h e r  th e  s e l f  e f f i c a c y  t h e  m o r e  l i k e l y  s om e o n e  is  to  c h o o s e  t h a t  s u b je c t .
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O n e  o f  t h e  b e s t  A b o u t  th e  s a m e  O n e  o f  th e  w o r s t  L ik e  m o re  th a n  f r ie n d s  L ik e  t h e  s a m e  L ik e  le s s  t h a n  f r ie n d s
T h e  m a jo r i t y  o f  g ir l s  s e l e c t e d  f o r  t h e  g r o u p  in t e r v ie w s  r e p o r t  a  n e u t r a l  s e l f  
e f f i c a c y ,  t h a t  is  t h e y  a r e  th e  s am e  a s  th e  r e s t  o f  t h e  c l a s s  fo r  t h e i r  p h y s i c s  a b i l i t y  
a n d  t h e y  l i k e  p h y s i c s  th e  s am e  a s  t h e i r  f r ie n d s . O n ly  tw o  in t e r v i e w e e s  r e p o r t  a  
h i g h  s e l f  e f f i c a c y  f o r  t h e i r  p h y s i c s  a b i l i t y  a n d  t h e y  a r e  b o th  c h o o s e r s  o f  p h y s ic s .  
T e n  g i r l s  r e c o r d e d  a  h ig h  s e l f  e f f i c a c y  f o r  l i k in g  p h y s i c s  m o r e  th a n  t h e i r  f r i e n d s . 
S ix  o f  t h e s e  g ir l s  a r e  p h y s i c s  c h o o s e r s  b u t  f o u r  a re  n o t .  L o o k in g  a t  t h e  r e a s o n s  
w h y  th e s e  f o u r  g ir l s  d i d  n o t  c h o o s e  p h y s ic s  th r e e  s a id  th a t  t h e y  d id  n o t  n e e d  i t  f o r  
th e i r  f u tu r e  c a r e e r  a n d  o n e  t h a t  s h e  f o u n d  p h y s i c s  h a r d .  L o o k in g  a t  lo w  s e l f  
e f f i c a c y  th r e e  g ir l s  f e l t  t h a t  t h e y  w e r e  o n e  th e  w o r s t  in  t h e i r  c l a s s  f o r  p h y s i c s  a n d  
t h e y  w e r e  a l l  n o n e  c h o o s e r s .  S e v e n  g ir l s  s a id  th a t  t h e y  l ik e d  p h y s i c s  l e s s  t h a n  
t h e i r  f r i e n d s  a n d  s ix  o f  th e s e  w e r e  n o n e  c h o o s e r s .  T h is  m e a n s  th a t  o n e  g i r l  w h o  
l ik e s  p h y s i c s  le s s  t h a n  h e r  f r i e n d s  h a s  s t i l l  c h o s e n  to  t a k e  it f o r  A - le v e l .  H e r  
r e a s o n  f o r  th is  is  t h a t  s h e  n e e d s  it f o r  h e r  f u tu r e  c a r e e r .  T h i s  is  a n o th e r  e x a m p le  
o f  f u tu r e  c a r e e r  g r e a t ly  i n f l u e n c in g  f u tu r e  s u b je c t  c h o ic e .  T h e r e f o r e ,  f r o m  th i s  
s a m p le ,  it a p p e a r s  t h a t  j u s t  h a v in g  a  h ig h  p h y s i c s  s e l f  e f f i c a c y  w i t h  r e s p e c t  to  
l i k in g  p h y s i c s  m o r e  th a n  y o u r  f r i e n d s  d o e s  n o t  p r e d ic t  f u tu r e  s u b je c t  c h o ic e s  a s  
s u g g e s t e d  b y  th e  w o r k  o f  B r i t n e r  a n d  P a ja r e s  ( 2 0 0 6 )  o r  P o r t e r  ( 2 0 1 1 ) .  F u tu r e  
c a r e e r  a s p i r a t i o n s  a p p e a r  to  h a v e  a  s t r o n g e r  in f lu e n c e  o n  c h o ic e .  T h e  s a m e  c a n  b e  
s a id  f o r  t h e  o n e  g i r l  w h o  d i s p la y e d  a  lo w  p h y s ic s  s e l f  e f f i c a c y  w i th  r e s p e c t  to  
l i k in g  p h y s i c s  le s s  t h a n  h e r  f r i e n d s  w h o  w o u ld  h a v e  n o t  b e e n  p r e d i c t e d  to  c h o o s e
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p h y s ic s  b y  h er  r ep o r ted  s e l f  e f f ic a c y  a lo n e  bu t w h o  w a s  d o in g  so  b e ca u se  o f  th e  
v a lu e  p la c e d  o n  it to  h e lp  h er  en ter  h e r  fu tu re  c h o s e n  career .
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A p p en d ix  6 . In te r v iew  S ch ed u le s
1 / In tr odu c tion s  and  o u t lin e  o f  p r o je c t  
2 /  L e t ’s ta lk  a b o u t s c ie n c e /p h y s ic s  at s c h o o l  
W ha t d o  y o u  th ink  o f  it?
B e s t /w o r s t  to p ic s  o r  a sp e c ts  o f  s c ie n c e /p h y s ic s  l e s s o n s  -  d o  y o u  a ll  
a g r e e /d isa g r e e
3 /  M y  p ro je c t  is  a ll  a b ou t fu tu re  su b jec t  c h o ic e s  -  w h a t  y o u  are g o in g  to  d o  fo r  
A S /A - l e v e l  a nd  b e y o n d . C an  y o u  te l l  m e  a b o u t y ou r  c h o ic e s  and  h o w  y o u  h a v e  
d e c id e d  o n  th em ?  D o  y o u  a ll a g r e e /d isa g r e e  a b o u t th e  r ea so n s  fo r  th e s e  c h o ic e s ?  
•  P rom p ts  i f  n e e d e d
I n t e r v ie w  1 -  o v e r a l l  w h y  d id  th e y  c h o o s e /n o t  c h o o s e  p h y s ic s ?
o In te re s t o f  su b je c t  -  w h a t  in  p ar ticu lar
o E a se /h a rd n e ss  o f  su b je c t  (su b jec t  k u d o s )
o P aren ta l in f lu e n c e s
o P e e r  in f lu e n c e s
o T ea ch e r  in f lu e n c e s
o Id en t ity  -  i .e . w h o  y o u  are
4 /  (F o r  g ro up s  w h o  h a v e  n o t  c h o s e n  p h y s ic s  -  i f  th is  n o t  d is c u s s e d  a s  p ar t o f  Q 3 )  
M y  p ro je c t  is  a b ou t c h o o s in g /n o t  c h o o s in g  p h y s ic s .  C an  y o u  ta lk  a b o u t  
w h y  y o u  d id n ’t c h o o s e  p h y s ic s ?  Is  it th e  sam e  r e a so n /s  fo r  a ll  o f  y o u ?
5 /  Is  th ere  a n y th in g  e ls e  that w e  h a v e n ’t ta lk ed  a b o u t so  far a b o u t  fu tu re  c h o ic e s  
th a t y o u  w an t  to  ta lk  a b o u t n ow ?
6 /  O u tlin e  h o w  p ro je c t  w i l l  p r o c e e d  fr om  h ere  -  a re th e y  w i l l in g  t o  ta lk  to  m e  
a g a in  n ex t  y e a r
I n t e r v ie w  2  -  p h y s ic s  t e a c h in g  a n d  p h y s ic s  t e a c h e r s
1 / G en era l in tro
1. g la d  to  s e e  y o u  a ll a g a in
2 . b r ie f  r ecap  a b o u t w ha t ta lk ed  a b o u t  in  in te r v iew  1
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3 . in tro  to  t o a d y ’s to p ic  
2 /  P h y s ic s  le s s o n s
1. te a c h in g  and  le a rn in g  a c t iv it ie s  u s e d  in  p h y s ic s  le s s o n s  (h a v e  a sk ed  th em  
to  k e ep  n o t e s  ab ou t p h y s ic s  le s s o n s  in  N o v em b e r )
a. w h a t  ty p e  o f  a c t iv it ie s  h a v e  y o u  d o n e  in  p h y s ic s  le s s o n s  in  th e  la st  
m on th ?  ( e .g .  p r ac tica l w o r k , g r oup  w ork , d is c u s s io n s ,  n o te s , e x am  
q u e s t io n s  e tc )
b . w h ic h  ty p e s  o f  a c t iv it ie s  d o  y o u  e n jo y  and  w h y ?
i. c om pa re  w ith  a c t iv it ie s  in  fa v o u r ite  su b je c t
c . w h ic h  ty p e s  o f  a c t iv i t ie s  h e lp  y o u  lea rn  th e  m o s t  and  w h y ?
i. c om pa re  w ith  a c t iv it ie s  in  fa v o u r ite  su b jec t  
(c a n  u s e  ca rd s o f  d if fe r en t  a c t iv it ie s  to  p rom p t i f  th e y  are n o t  su re  h o w  to  
d e sc r ib e  th em  -  e .g .  m a y  o n ly  s a y  tw o  o r  th ree  d if fe ren t  a c t iv it ie s  b u t c an  
th en  a sk  th em  to  lo o k  at ca rd s  and  p ic k  o u t  a n y  o th er s  th a t th e y  h a v e  d o n e  bu t  
n o t  a c tu a lly  b e e n  a b le  to  n am e)
3 /  Y o u r  p h y s ic s  te a ch er
1. t e ll  m e  a b ou t y o u r  p h y s ic s  tea ch e r
i. h o p in g  th e y  w i l l  d e s c r ib e  te a ch e r  u s in g  th e s e  ty p e s  o f  w o r d s  and  
ex p la in  w h y  th e y  th in k  so  (en th u s ia s t ic , k n ow le d g e a b le , s tr ic t , 
c le v e r , fu n n y  e t c )  -  c o u ld  u s e  p rom p t ca rd s i f  n o t  m u ch  sa id
2 . d e sc r ib e  h o w  y ou r  p h y s ic s  tea ch e r  te a ch e s  th e  c la s s / le s s o n  -  c om pa re  to  
fa v o u r ite  le s so n /te a ch e r
i. lo o k in g  fo r  in fo  o n  in ter a c t io n s  b e tw e e n  te a ch e rs  a nd  p u p ils  
4 /  A n y th in g  e l s e  y o u  w an t  to  te ll  m e  a b o u t p h y s ic s  le s s o n s  n o t  a lr ea d y  c o v e r e d ?
I n t e r v ie w  3  s c h e d u le
1 / I f  I sa id  to  y o u  ‘w h a t  k in d  o f  p e r so n  are y o u ’ h o w  w o u ld  y o u  d e sc r ib e  
y o u r s e l f  an d  w h y ?
2 /  N o w  te ll  m e  ab o u t  y ou r  r e la t ion sh ip  to  p h y s ic s .
a ) H o w  w o u ld  y o u  rate y o u r  a b il ity  in  p h y s ic s ?
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b )  H o w  d o e s  th is  c om p are  to  th e  r es t  o f  y ou r  c la s s  a n d  y o u r  fr iend s?
c )  I f  y o u  h a v e  d if f ic u lt y  in  p h y s ic s  h o w  d o  y o u  d ea l w ith  it?
d ) H o w  d o e s  p h y s ic s  m ak e  y o u  fe e l?
e )  D o  y o u  e v e r  th ink  a b o u t/ e n g a g e  w ith  p h y s ic s  o u t  o f  s c h o o l  o r  is  
p h y s ic s  ju s t  a  s c h o o l  su b jec t?
3 /  M y  p ro je c t  is  a ll  a b o u t  g ir ls  and  p h y s ic s .  W ha t are y o u r  v ie w s  o n  g en d e r  and  
c h o ic e ?
4 /  A n y  th in g  e ls e  y o u  w an t  to  m en t io n  a b o u t g ir ls , p h y s ic s  and  g en d e r  is su e s ?  
N o te s  fo r  n ex t  in te r v iew s : -
In te r v iew  4 - 1  w i l l  p r o b ab ly  o n ly  d o  s om e  in d iv id u a l ( 1 - 1 )  o r  p a ir ed  in te r v iew s  
to  c la r i fy /e x p a n d  o n  a n y  is su e s  th a t h a v e  a r isen  fr om  th e  fir s t  3 g r ou p  in te r v iew s .  
W ou ld  y o u  b e  w i l l in g  to  p a r tic ip a te  i f  c h o s en ?
3 2 2
A p p en d ix  7 . G ir l’s In te r v iew  C o n s en t  F o rm
T h e  a tta ch ed  in fo rm a tio n  sh e e t  o u t lin e s  m y  p ro je c t  - G ir ls ’ P h y s ic s  C h o ic e s  -  A  
C a se  S tu d y  o f  T w o  S c h o o ls . P le a s e  r ead  th is  c a r e fu lly . I f  y o u  h a v e  a n y  
q u e s t io n s , p le a s e  a sk  m e .
I w o u ld  lik e  y o u  to  p a r tic ip a te  in  th e  g r ou p  in te r v iew  part o f  th e  r e se a r ch  b e c a u se  
o f  th e  a n sw ers  y o u  g a v e  o n  th e  q u e st io n n a ir e . B e fo r e  I c a n  start th e s e  in te r v iew s ,  
y o u  n e e d  to  a g r ee  to  tak e  part. P le a se  c a n  y o u  a n sw er  th e  f o l lo w in g  q u e s t io n s  
c ir c lin g  Y E S  o r  N O .
1 / H a v e  y o u  r ead  and  u n d e r s to o d  th e  in fo rm a tio n  sh e e t  ab ou t th e  p ro jec t?  Y E S  
N O
2 /  H a v e  y o u  b e e n  ab le  to  a sk  q u e s t io n s  a b o u t th e  p ro je c t?  Y E S  N O  
3 /  D o  y o u  u n d erstand  tha t y o u  c a n  s to p  p a r tic ip a t in g  at a n y  t im e  i f  y o u  w is h  to  
w ith o u t  t e ll in g  m e  w h y ?  Y E S  N O
4 /  D o  y o u  a g r ee  to  le t  m e  share  a n o n ym is ed  in te r v iew  da ta  w ith  o th er  
r esea rch e rs  and  u s e  p o s s ib le  q u o ta tion s  in  b o th  u n p ub lish ed  and  p u b lis h e d  
w r itten  rep orts?  Y E S  N O
I f  y o u  h a v e  a n sw er ed  Y E S  to  a ll th e  q u e s t io n s  and  w an t  to  tak e  part in  th e  
r e sea rch  p ro je c t , p le a s e  s ig n  b e lo w .
I a g r ee  to  tak e  part in  th is  r e se a r ch  p ro je c t .
N am e : -
S ign a tu r e :-
D a te :-
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A p p en d ix  8 . L e tter  to  G ir ls
D ea r
T hank  y o u  v e r y  m u ch  fo r  c om p le t in g  th e  q u es t io n n a ir e  a bo u t s c ie n c e  and  
p h y s ic s  fo r  m y  r ese a r ch  p ro je c t .
T h e  s e c o n d  part o f  m y  p ro je c t  in v o lv e s  sm a ll  g r ou p  in te r v iew s . I  w o u ld  l ik e  to  
in v i t e  y o u  to  t a k e  p a r t  in  th e s e  in t e r v ie w s .
I w i l l  b e  in  s c h o o l  s o o n  to  carry  o u t  th e  in te r v iew s . H o p e tu lly , b e fo r e  th e  
in t e r v iew s , I w i l l  h a v e  t im e  to  ta lk  to  y o u  ab ou t th e  r e sea rch  and  a n sw er  a n y  
q u e s t io n s  y o u  h av e . B e fo r e  th en , c a n  I a sk  y o u  to  r ead  th ro u gh  th e  e n c lo s e d  
in fo rm a tio n  sh e e t  a b ou t m y  p ro jec t?
I am  lo o k in g  fo rw ard  to  w o rk in g  w ith  y o u  s o o n .
D eb o ra h  T h o r le y
3 2 4
A p p en d ix  9 . In te r v iew  C on sen t
T h is  r e se a r ch  p ro je c t is  lo o k in g  a t th e  r e a so n s  w h y  s om e  g ir ls  c h o o s e  to  s tu d y  
p h y s ic s  at A S - l e v e l  a nd  o th er s  d o  n o t . I w o u ld  lik e  to  a sk  y o u  to  p a r t ic ip a te  in  th e  
in t e r v iew  part o f  th is  r esea rch . I w o u ld  lik e  to  in te r v iew  y o u  o n c e  th is  y e a r  and  
a g a in  n e x t  year .
Y o u  h a v e  b e e n  c h o s e n  to  tak e  part in  th e  in te r v iew s  b e c a u s e  o f  th e  a n sw er s  y o u  
g a v e  o n  th e  p u p il q u es t ion n a ir e . T h e se  in te r v iew s  w i l l  b e  g roup  in te r v iew s  w ith  2  
o r  3 o th er  g ir ls . I w o u ld  lik e  to  a sk  y o u  to  ta lk  a b o u t y o u r  a ttitu d e  to  p h y s ic s  and  
w h y  y o u  are th in k in g  o f  c h o o s in g  (o r  n o t  c h o o s in g )  to  s tu d y  p h y s ic s  at A S - le v e l .
T h e  in te r v iew s  w i l l  ta k e  p la c e  at s c h o o l  and  th e y  sh o u ld  n o t  la s t lo n g e r  th an  4 5  
m in u te s . I f  y o u  a g r ee , I w o u ld  lik e  to  r ec o rd  th e  in te r v iew s  u s in g  a  d ig i ta l  v o ic e  
r eco rd er  so  th a t I c a n  tran scr ib e  th e  in te r v iew s  fo r  u s e  in  m y  r esea rch . I w i l l  b e  
th e  o n ly  p e r so n  w h o  w i l l  l i s te n  to  th is  r ec o rd in g  a nd  o n c e  I h a v e  f in ish ed  th e  
r e se a r ch  th e  r ec o rd in g  w i l l  b e  d e s tr o y ed . Y ou r  id e n t ity  w i l l  n o t  b e  d is c lo s e d  in  
th e  in te r v iew  tran scr ip ts . A fte r  e a ch  in te r v iew  y o u  w i l l  h a v e  th e  o p p o r tu n ity  to  
r ea d  and  c om m en t  ab ou t th e  tran scr ip ts  i f  y o u  w o u ld  lik e  to .
T h e  in te r v iew  tran scr ip ts  w i l l  b e  u s e d  to  p ro d u c e  a  r e sea rch  rep ort. A n y  
e x am p le s  d raw n  d ir e c t ly  fr om  th e  in t e r v iew s  w i l l  b e  a n o n ym o u s . T h e  r e se a r ch  
rep ort w i l l  b e  read  b y  o th er  r esea rch e rs  w h o  are in te r e s ted  in  th e  p r o je c t  and  m a y  
b e  u s e d  fo r  p u b lis h e d  m a ter ia l in  th e  fu tu re . H ow ev e r , I w i l l  e n su r e  th a t y o u r  
id e n t ity  w i l l  b e  p ro te c ted .
I f  a t a n y  t im e  du r in g  th e  r ese a r ch  p r o c e s s  y o u  ch a n g e  y o u r  m in d  and  w a n t  to  s top  
p ar t ic ip a tin g , th en  y o u  c a n  d o  so  w ith o u t  h a v in g  to  g iv e  a  r e a so n . I f  a t a n y  t im e  
du r in g  th e  in te r v iew s  y o u  are n o t  h a p p y  to  a n sw er  a  q u e s t io n  th a t is  n o t  a  
p ro b lem .
I h o p e  th a t y o u  w o u ld  lik e  to  p a rt ic ip a te  in  th is  r e sea rch . I f  y o u  h a v e  a n y  fu rther  
q u e s t io n s , p le a s e  fe e l free  to  a sk  m e .
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I ... . .. . .. . .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . .. . .. . .. . . .. . . .. . . .. . . .. . am  w i l l in g  to  p a r tic ip a te  in  th is  r ese a r ch
p ro je c t. I u n d ers tan d  th a t a n y  in fo rm a tio n  g iv e n  in  th e  in t e r v iew s  and  u s e d  in  th e  
r e se a r ch  rep ort and  in  a n y  fu tu re  p u b lish ed  m a ter ia l w i l l  b e  d o n e  in  su ch  a w a y  
th a t I c a n n o t  b e  id e n t if ie d .
S ig n e d .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D a t e ... . . . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . .
I .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . . p a ren t/gu ard ian  o f  th e  a b o v e  n am ed  a g r ee  th a t
sh e  c a n  tak e  part in  th is  r e se a r ch  p ro je c t  and  th a t a n y  in fo rm a tio n  g iv e n  w i l l  
r em a in  p r iv a te  and  a n o n ym o u s .
S ig n e d .... .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . . .. . . .
D a t e ... . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . ..
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A p p e n d i x  1 0 . L e t t e r  t o  S c h o o l s
C e n t r e  f o r  S c ie n c e  E d u c a t i o n  
S h e f f i e ld  H a l l a m  U n i v e r s i t y  
H o w a r d  S t r e e t  
S h e f f i e ld  
S I  1W B
a . t h o r l e v l  71 @ b t i n t e r n e t .c om
H e a d ’s N am e  
S c h o o l  a d d r e s s  1 
S c h o o l  a d d r e s s 2  
S c h o o l  a d d r e s s  3 
S c h o o l  a d d r e s s  4
D a te
D e a r  n am e
I a m  a  d o c to r a l  r e s e a r c h e r  a t  S h e f f i e ld  H a l l a m  U n i v e r s i ty .  M y  r e s e a r c h  is 
f o c u s e d  o n  g i r l s '  p r o g r e s s i o n  to  A S  P h y s ic s .  I  am  w r i t i n g  t o  y o u  to  a s k  i f  y o u r  
s c h o o l  w o u ld  b e  i n t e r e s t e d  in  t a k in g  p a r t  in  t h i s  r e s e a r c h .  T h e  p e r c e n t a g e  o f  g i r l s  
t a k i n g  A S  P h y s i c s  is  s t i l l  o n l y  a b o u t  2 0 %  o f  th e  to t a l  a n d  th e  a im  o f  th i s  r e s e a r c h  
is  t o  c o n t r ib u t e  to  k n o w l e d g e  t o  f in d  w a y s  to  in c r e a s e  th i s  p a r t i c i p a t i o n  r a te .
M y  m a i n  r e s e a r c h  a c t i v i t y  w i l l  in v o l v e  t a lk i n g  t o  sm a l l  g r o u p s  o f  g i r l s  a b o u t  t h e i r  
a t t i t u d e s  to  p h y s i c s  a n d  t h e i r  G C S E  a n d  f u tu r e  A S  s u b je c t  c h o ic e s .  I d e a l ly ,  I 
s h o u ld  l i k e  to  in te r v ie w  a  s e l e c t i o n  o f  g i r l s  f r o m  Y r  9  a n d  10 th is  s c h o o l  y e a r  a n d  
th e n  i n t e r v i e w  th e  s am e  g r o u p s  o f  g i r l s  a g a in  in  2 0 1 1 /1 2 .  I n  o r d e r  to  h e lp  m e  
c h o o s e  w h ic h  g i r l s  to  in v i te  to  p a r t i c i p a t e  in  t h e  in t e r v i e w s  I w o u ld  i n i t i a l l y  c a r r y  
o u t  a  s h o r t ,  10  m in u te ,  s u r v e y  w i t h  o n e  o r  tw o  c la s s e s  in  e a c h  y e a r  g r o u p .  T o  
u n d e r s t a n d  m o r e  a b o u t  t h e  p u p i l ’s r e s p o n s e s ,  I  s h o u ld  a l s o  l ik e  t o  s p e n d  s o m e  
t im e  o b s e r v in g  th e  p u p i l ’s p h y s i c s  l e s s o n s  a n d  t a l k in g  to  t h e i r  p h y s i c s  t e a c h e r s .  I f  
y o u  a g r e e  to  t a k e  p a r t ,  I  w il l ,  o f  c o u r s e ,  m in im i s e  a n y  d i s r u p t i o n  t o  n o rm a l  
le s s o n s .  S u m m a r ie s  o f  m y  f i n d in g s  w o u ld  b e  m a d e  a v a i l a b l e  to  th e  s c h o o l  to  h e lp  
i n f o rm  p la n n in g .
I f  y o u  fe e l  t h a t  th is  m ig h t  b e  a  p r o j e c t  in  w h i c h  w o u ld  b e  in t e r e s t e d  I w o u ld  v e r y  
m u c h  w e l c o m e  th e  c h a n c e  to  c o m e  a n d  t a l k  to  y o u  a n d  y o u r  p h y s i c s  c o l l e a g u e s  
a b o u t  m y  p r o p o s e d  r e s e a r c h .  A t  th i s  s h o r t  m e e t in g  I  w o u ld  b e  a b le  t o  g iv e  y o u  
m o r e  d e t a i l s  a b o u t  t h e  p r o je c t ,  d i s c u s s  h o w  m a n y  d a y s  I  w o u ld  l ik e  to  v is i t  th e  
s c h o o l  ( I  w o u ld  s u g g e s t  e ig h t  d a y s  in  t o t a l  f o r  th i s  a c a d e m ic  y e a r ;  t h r e e  in  t h e  
S p r in g  t e rm  a n d  f iv e  in  th e  S u m m e r  t e rm  a n d  u p  to  15 d a y s  n e x t  a c a d e m ic  y e a r  
s p r e a d  o v e r  th e  y e a r )  a n d  d i s c u s s  h o w  th e  o u tc o m e s  c o u ld  b e  o f  b e n e f i t  t o  y o u r  
s c h o o l .  F o l l o w in g  th i s  i n i t i a l  m e e t i n g  I w o u ld  t h e n  p r o v id e  f u r th e r  i n f o rm a t i o n  
a b o u t  c o n s e n t  a n d  e th ic s  p r o c e d u r e s  f o r  th is  r e s e a r c h .
I f  y o u  f e e l  t h i s  is  a  p r o j e c t  in  w h i c h  y o u r  s c h o o l  w o u ld  b e  in t e r e s t e d ,  p le a s e  
c o n t a c t  m e  u s in g  th e  a b o v e  e  m a il .
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A p p e n d i x  1 1 . P r o j e c t  I n f o rm a t i o n  f o r  S c h o o l s
G i r l s ’ P h y s ic s  C h o ic e s  -  A  C a s e  S tu d y  o f  T w o  S c h o o ls
T h i s  r e s e a r c h  p r o j e c t  is  b e i n g  u n d e r t a k e n  b y  D e b o r a h  T h o r l e y  o f  S h e f f i e ld  
H a l l a m  U n i v e r s i ty .  I c a n  b e  c o n t a c t e d  b y  e  m a i l  a t  a . t h o r l e y l 7 1 @ b t i n t e m e t . c o m .
T h i s  r e s e a r c h  p r o j e c t  is  lo o k in g  a t  t h e  r e a s o n s  w h y  s o m e  g i r l s  c h o o s e  to  s tu d y  
p h y s i c s  a t  A S - l e v e l  a n d  o th e r s  d o  n o t .  T h e r e  w i l l  b e  th r e e  p a r t s  to  th e  r e s e a r c h .  
T h e  f i r s t  w il l  b e  a  q u e s t i o n n a i r e  g iv e n  t o  a l l  p u p i l s  in  y e a r  9  a n d  10  w h o  a re  
e x p e c t e d  to  a c h ie v e  a t  le a s t  a  g r a d e  B  f o r  G C S E  S c ie n c e  o r  P h y s ic s .  U s i n g  th e  
a n sw e r s  to  th e s e  q u e s t i o n n a i r e s ,  g i r l s  w i l l  b e  s e l e c t e d  f o r  sm a l l  g r o u p  in te r v ie w s .  
G ir ls  w i l l  b e  s e l e c t e d  w h o  h a v e  e x p r e s s e d  a n  in t e r e s t  in  t a k in g  p h y s i c s  a t  A S /A -  
l e v e l  a n d  th o s e  w h o  h a v e  n o t .  I n t e r v ie w s  w i th  th e  g i r l s  w i l l  t a k e  p l a c e  o v e r  tw o  
a c a d e m ic  y e a r s ,  a b o u t  o n e  i n t e r v i e w  p e r  t e rm .  M o r e  in t e r v ie w s  m a y  b e  in c lu d e d  
i f  f o l l o w  u p  s e s s io n s  to  c l a r i f y  d a t a  a r e  n e e d e d .  T h e  f in a l  p a r t  o f  th e  r e s e a r c h  w i l l  
b e  l e s s o n  o b s e r v a t io n s  o f  y e a r  9  a n d  10  p h y s i c s  c l a s s e s  a n d  d i s c u s s i o n s  w i t h  th e  
t e a c h e r s .
T h e  q u e s t i o n n a i r e  w i l l  t a k e  a b o u t  15  m in u te s  to  c o m p le te .  I t  w i l l  a s k  th e  p u p i l s  
q u e s t i o n s  a b o u t  w h ic h  G C S E s  t h e y  h a v e  c h o s e n / a r e  t a k in g  a n d  w h ic h  A S  le v e l s  
o r  o t h e r  p o s t  16  q u a l i f i c a t io n s  t h e y  a r e  t h i n k in g  o f  t a k in g .  I t  w i l l  a l s o  a s k  s o m e  
g e n e r a l  q u e s t i o n s  a b o u t  t h o u g h t s  a b o u t  s c ie n c e  a n d  p h y s ic s  a t  s c h o o l .
T h e  in t e r v i e w s  w i l l  b e  g r o u p  in t e r v ie w s  w i t h  3 , 4  o r  5 g ir l s .  I  w o u ld  l i k e  to  a s k  
t h e m  to  t a lk  a b o u t  t h e i r  a t t i t u d e  to  p h y s i c s  a n d  w h y  t h e y  a re  t h i n k in g  o f  c h o o s in g  
( o r  n o t  c h o o s in g )  to  s t u d y  p h y s i c s  a t  A S - le v e l .
T h e  in t e r v ie w s  w i l l  t a k e  p l a c e  a t  s c h o o l  a n d  t h e y  s h o u ld  n o t  l a s t  lo n g e r  t h a n  4 5  
m in u te s .  I f  t h e  g ir l s  a l l  a g r e e ,  I w o u ld  l ik e  t o  r e c o r d  th e  in t e r v ie w s  u s in g  a  d ig i t a l  
v o ic e  r e c o r d e r  s o  t h a t  I  c a n  t r a n s c r ib e  th e  i n t e r v i e w s  f o r  u s e  in  m y  r e s e a r c h .  I 
w i l l  b e  th e  o n ly  p e r s o n  w h o  w il l  l i s t e n  to  th i s  r e c o r d in g .  T h e  i d e n t i t y  o f  
i n d iv id u a l s  w i l l  n o t  b e  d i s c l o s e d  in  t h e  i n t e r v i e w  t r a n s c r ip t s .  A f t e r  e a c h  i n t e r v i e w
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th e r e  w i l l  b e  th e  o p p o r tu n i t y  f o r  th e  g ir l s  to  r e a d  a n d  c om m e n t  a b o u t  th e  
t r a n s c r i p t s  i f  t h e y  w o u ld  l i k e  to .
T h e  l e s s o n  o b s e r v a t io n s  a n d  d i s c u s s i o n s  w i t h  t e a c h e r s  w i l l  b e  u s e d  to  s u p p o r t  th e  
i n f o rm a t i o n  g iv e n  b y  th e  g i r l s  in  t h e i r  in te r v ie w s .  T h e  l e s s o n  o b s e r v a t io n s  w i l l  b e  
f o c u s in g  o n  h o w  th e  g ir l s  i n t e r a c t  w i th  e a c h  o th e r ,  o t h e r  p u p i l s  a n d  th e  t e a c h e r .  
D i s c u s s i o n s  w i t h  th e  t e a c h e r s  w i l l  in v e s t ig a t e  t h e i r  g e n e r a l  f e e l in g s  a b o u t  p h y s ic s  
t e a c h in g .  A f t e r  e a c h  o b s e r v a t i o n  a n d  d i s c u s s i o n  t h e r e  w i l l  b e  a n  o p p o r tu n i ty  fo r  
t h e  t e a c h e r  to  c o m m e n t  o n  m y  n o te s .
T h e  q u e s t i o n n a i r e ,  in t e r v ie w  t r a n s c r i p t s ,  l e s s o n  o b s e r v a t i o n  n o t e s  a n d  t e a c h e r  
d i s c u s s io n s  w i l l  b e  u s e d  to  p r o d u c e  a  r e s e a r c h  r e p o r t .  A n y  e x a m p l e s  d r a w n  
d i r e c t l y  f r o m  th e  d a t a  w i l l  b e  a n o n y m o u s .  T h e  r e s e a r c h  r e p o r t  w il l  b e  r e a d  b y  
o th e r  r e s e a r c h e r s  w h o  a r e  i n t e r e s t e d  in  th e  p r o j e c t  a n d  m a y  b e  u s e d  f o r  p u b l i s h e d  
m a t e r i a l  in  t h e  fu tu r e . H o w e v e r ,  I  w i l l  e n s u r e  t h a t  a l l  i d e n t i t i e s  w i l l  b e  p r o te c t e d .
I f  a t  a n y  t im e  d u r in g  th e  r e s e a r c h  p r o c e s s  a n y  o f  th e  p a r t i c i p a n t s  c h a n g e  t h e i r  
m in d  a n d  w a n t  to  s to p  p a r t i c ip a t in g ,  t h e n  t h e y  c a n  d o  s o  w i t h o u t  h a v in g  to  g iv e  a  
r e a s o n .
I h o p e  th a t  y o u  w o u ld  l ik e  t o  p a r t i c i p a t e  in  t h i s  r e s e a r c h .  I f  y o u  h a v e  a n y  f u r th e r  
q u e s t i o n s ,  p l e a s e  fe e l  f r e e  t o  a s k  m e .
M y  d i r e c to r  o f  s tu d ie s  a t  S h e f f i e ld  H a l l a m  U n iv e r s i t y  is  D r  M a r k  B o y la n .  I f  y o u  
w o u ld  l i k e  to  d i s c u s s  a n y  a s p e c t  o f  t h i s  r e s e a r c h  w i t h  h im  h e  c a n  b e  c o n t a c t e d  a t  
D e p a r tm e n t  o f  T e a c h e r  E d u c a t io n ,  S h e f f i e ld  H a l l a m  U n iv e r s i t y ,  H o w a r d  S tr e e t ,  
S h e f f ie ld ,  S I  1W B , 0 1 1 4  2 2 5 6 0 1 2  m . s .b o v l a n @ s h u .a c .u k
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A p p en d ix  12 . T ea ch e r  C on s en t  F o rm
T h e  a tta ch ed  in fo rm a tio n  sh e e t  o u t lin e s  m y  p ro je c t  - G ir ls ’ P h y s ic s  C h o ic e s  -  A  
C a se  S tu d y  o f  T w o  S c h o o ls .
T h e  th ird  part o f  th e  r e se a r ch  p ro je c t  in v o lv e s  le s s o n  o b se rv a t io n s  a nd  te a ch er  
d is c u s s io n s .  I w o u ld  lik e  to  a sk  y o u  to  a llo w  m e  to  o b se rv e  s om e  o f  y o u r  y e ar  9  
and  10  le s s o n s  o v e r  2  y e ars  and  a ls o  to  ta lk  to  y o u  ab ou t p h y s ic s  te a c h in g  in  
g en e ra l. I f  y o u  are w i l l in g  to  b e  in v o lv e d  in  th is  p r o je c t, p le a s e  c a n  I a sk  y o u  to  
c om p le te  th e  fo rm  b e lo w ?
P le a s e  a n sw er  th e  f o l lo w in g  q u e s t io n s  w ith  Y E S  or  N O .
1 / H a v e  y o u  r ead  and  u n d e r s to o d  th e  in fo rm a tio n  sh e e t  a b ou t th e  p ro jec t?
2 /  H a v e  y o u  b e e n  a b le  to  a sk  q u e s t io n s  a b o u t th e  p ro je c t?
3 /  D o  y o u  u n d ers tan d  tha t y o u  c a n  s to p  p a r tic ip a t in g  at a n y  t im e  i f  y o u  w is h  to  
w ith o u t  t e ll in g  m e  w h y ?
4 /  D o  y o u  a g r e e  to  le t  m e  share  a n o n ym is ed  le s s o n  o b se rv a t io n  and  d is c u s s io n  
data  w ith  o th er  r e sea rch ers |?
I f  y o u  h a v e  a n sw er ed  Y E S  to  a ll th e  q u e s t io n s  and  are w i l l in g  to  ta k e  part in  th e  
r e se a r ch  p ro je c t , p le a s e  s ig n  b e lo w .
I a g re e  to  ta k e  part in  th is  r e se a r ch  p ro je c t .
N am e :-
S ign a tu r e :-
D a te :-
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A p p en d ix  14 . R e se a r c h  S c h ed u le
D a te A c t iv i t y In te r v iew  T h em es
1 M a y  2 0 1 1 Q u e s tion n a ir e
2 June 2 0 1 1 In te r v iew  1 (G roup )  
Y ea r  9  o r  10
C h o ic e s  an d  r e a so n s  fo r  
c h o ic e s
3 N o v /D e c
2 0 1 1
In te r v iew  2  (G roup )
Y ea r9  n o w  10; Y ea r  10  n o w  
11
L e s s o n  O b se rv a tio n s  -  
B row n in g  s c h o o l
P h y s ic s  te a ch e r s  and  
p h y s ic s  te a c h in g
4 E nd
M arch /Jun e
2 0 1 2
In te r v iew  3 (G ro up ) and  
le s s o n  o b s e rv a t io n s  
(B r ow n in g  s c h o o l)
P h y s ic s  s e l f  e f f i c a c y  a nd  
id en t ity .
6 Jan  2 0 1 3 In te r v iew  4  (In d iv id u a l) In  d ep th  d is c u s s io n  o n  
id e n t ity  and  s e l f  e f f i c a c y
3 4 0
